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“O.K." WEATHERPROOF 


the only really weatherproof wire. 


The standard with the electrical world for over 20 years 


Manufactured in triple braid exclusively, because years of experi- 
ence in manufacturing insulated wire have demonstrated its 
superiority as a satisfaction giver. 


The first and second braids are thoroughly saturated with dense 
pitch compound, and applied at high temperature, while the third 
absorbs any excess compound on the previous layers, and is coated 
with natural Austrian paraffin wax, ground into the meshes, which 
takes a permanent highlv polished surface, and sheds rain and 
moisture. 


Only manufacturers following such a two dip process 


, 


No hard coated surface to crack and peel or ‘‘drifting’’ of coating 
to bottom of wire, leaving top insulation exposed to early rot by 
heat and water. Rough and uneven surfaces which catch moisture, 
with consequent swelling and shrinking, split, frayed and tattered 
insulation, eliminated. 


Our belief is so strong in the uniformity and strict compliance to 
weight schedules, finish and durability of 
“O. K.”? WEATHERPROOF WIRE 


we guarantee it to you for twenty years. 


It will mean economy and efficiency for you to investigate. 
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THE BEST CONTROL OF PUBLIC UTILITIES 


BY FRANK G. BAUM. 


(After a general discussion of the need for class rates for different classes of service, the author 


outlines methods for determining them. 


This article is slightly abridged from a paper presented be- 


fore the San Francisco Section of the American Institute of Electrical Engineers, Jan. 22, 1915—The 


Editor.) 


It must be evident to anyone who has given seri- 
ous consideration to the subject of the control of pub- 
lic utilities that it is necessary always to have in mind 
the following as an axiom: 

The best control of a utility is that which develops 
an-eagerness and ability on the part of the company 
to furnish the service, and an equal eagerness and abii- 
ity on the part of the consumer to purchase the service. 

Note that there must be both eagerness and abil- 


tory are advisable where one commission regulates the 
rates. 

5. There must be some incentive for the company 
to make economies in construction and operation. 

|The paper then gives an explanation of these five 
requisites. As the first three are self-evident to engi- 
neers they are omitted here, as is also a part of 4 (a) 
proving the equity of varying rates for different classes 
of service. | 





Lake Almanor, Storage Reservoir for Great Western 
Utility in California. 


ity on each side in order to promote the best interests 
of the business. Now how are we to determine the 
best way in which to develop this eagerness and abil- 
ity on the part of the company and the consumer? 

1. There must be developed a diversified use of 
electric energy. 

2. Fair public service commissions must act as 
boards of arbitration between the company and the 
consumer. 

3. The rate of return on the investment must be 
liberal. 

4(a). There must be confidence in the company 
and its rates, and class rates are absolutely necessary 
for the development of the business 

+(b). Uniform class rates for a system or terri 


Power Co., a Typical Commission Regulated 


The lighting consumer's rate is much higher than 
the rate to the power consumer because: 

lirst—The investment and cost of operation to 
serve the lighting consumer are greater than the in- 
vestment and cost of operation to serve the power 
consumer, and 

Second—Much more important, the total energy 
consumed by the power consumers is much greater 
than that used by the lighting consumers for the same 
peak demand. 

The confusion that exists in the case of the light 
ing rates comes from charging for the same unit of 
service. In railroad freight and passenger rates there 
is a natural difference in the method of charging, hence 


there is no confusion. In the lighting and power busi 
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Great interest exists in electrical circles as to what 
action the National Board of Fire Underwriters will 
take regarding the new concentric 
system of wiring, whose practical 
details were summarized in this 
journal last week. Before this 
economical method can be adapted from German to 
American practice it must be approved by the under- 
writers at their annual meeting in March. 

Their favorable action would have a greater in- 


Tube Wire 


fluence in increasing current consumption than is. 


usually understood. Many small consumers are de- 
terred from using electric current for lighting their 
homes because of its high cost. The initial cost of in- 
stallation is particularly and necessarily high, and any 
factor which will reduce it will be of material aid in 
inducing the poorer man “to do it electrically.” 

Such a factor has been found in an insulated wire 
encased in a thin metal covering which acts not only 
as a protector but also as a return circuit in grounded 
systems. This wire was invented several years ago 
in Germany by a Mr. Kuhlo, whose name one manu- 
facturer adopted to designate the wire. Other manu- 
facturers called it “Rohrdadt,” or tube wire, while in 
this country it is more generally known as concentric 
wire. 

The wire is installed either by concealing it in the 
walls and ceiling or by fastening it onto their surface. 
The cost of the material is naturally much less than 
approved American equipment and the labor cost is 
also reduced, one wireman having set as much as 600 
feet in a day. The ratio of the cost of labor to the 
cost of material, however, is greater than with the 
present systems. 

While the immediate effect of its adoption would 
be to somewhat upset the supply and contracting 
business, conditions would soon adjust themselves as 
its uses and limitations are determined. 

While it is impossible to prophesy the under- 
writers’ decision their past action on similar questions 
would seem to indicate that it might be unfavorable. 
The board has always been suspicious of the fire 
hazard of any such system until it has been definitely 
proved to be safe. The burden of the proof rests upon 
the manufacturers. While the admitted increase in the 
number of fires of electrical origin is largely due tu 
the correspondingly greater increase in the number 
of electrical installations, there yet remains abundant 
cause for safeguarding the use of electric current. 

The American rules are much stricter than those 
of other countries. The factors of safety are larger 
and the specifications more severe. These require- 
ments are to a large extent independent of the type 
of building construction, the wiring precautions in 
a Class A building being but little different from those 
in more inflammable types. This policy of safety firse 
has been characteristic of the underwriters and a strong 
incentive will be necessary to cause them to reverse 
it in this case. 

This statement does not mean that tube wiring is 
dangerous, for its safeness has been definitely proven 
in Germany. It merely means that higher standards 
for fire risk have been set in this country. 

While they do not question the wisdom of cau- 
tion, progressive electrical men are fully aware of the 
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opportunity to introduce electricity into the most 
humble home which this new method affords. 
That yesterday’s luxury become today’s necessity is 
only possible by bringing the price within the reach 
of all. To make electricity the cheapest, as well as the 
best, source of lighting, its cost must be reduced. If 
it were possible to approve this new form of wiring as 
a substitute for molding construction for 600 watt in- 
stallations, no wires being concealed, the entire elec- 
tric industry would be greatly stimulated. 





There is every present indication that the wattage 
rating of incandescent lamps will soon be as little 
used as the once popular candle 
power rating. Just as the twenty- 
five watt lamp has displaced the 
sixteen candle power lamp in the 
parlance of the day, so does the lumen bid fair to be 
the future standard rating. 

The lumen is the unit of light flux, as distin- 
guished from the candle power, which is the unit of 
light intensity—“the intensity which produces unit 
flux density at unit distance from the light source and 
thus produces a total flux of light equal to 4 7 units 
(the surface of the sphere at unit distance from the 
light source.) This means that instead of meas- 
uring the amount of light radiated in a certain speci- 
fied direction, such as the mean horizontal candle- 
power, the total amount of radiation is measured and 
evaluated according to its capacity to produce the sen- 
sation of light. 

The selection of a proper standard for light meas- 
urement has been difficult. Light is a physiological sen- 
sation produced by a physical radiation. To those 
who have no sight there is no light. But the human 
equation is so variable that a definite standard of sight 
is not possible and so arbitrary units of light meas- 
urement are now in general use. 

The inadequacy of these empirical ratings has 
long been realized by scientific men, but the mere 
inertia of the older nomenclature has been sufficient 
to retain it long after it has outlived its usefulness. 
The force of progress, however, is strong enough to 
overcome the most inert conservative. Recent strides 
in means of efficient light production demand that 
methods of measurement catch up with the procession. 

Careful investigation has shown that reliable pho- 
tometric measurements of the new high-efficiency gas 
filled lamps can only be expressed in terms of lumens. 
In a recent paper before the Illuminating Engineering 
Society, Mr. Clayton H. Sharp has shown that the 
old photometric methods did not give constant results 
for the new type of lamp, there being a disturbing 
flicker and as much as 15 per cent variation in read- 
ings due to the rotation of the lamp while measuring 
its mean horizontal candlepower. As this difficulty 
can be obviated by measuring the total luminous out- 
put in terms of lumens, as is now the general prac- 
tice in arc lamp photometry, it seems probable that 
the more scientific term will also be adopted as a 
standard for all electric lamps. 

Such a change should cause but little confusion. 
On 110 volt circuits, 25 watt lamps would be known 
as 210 lumen lamps, and 40 watt as 336 lumen. The 
rating cited is based upon the present efficiency of the 
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Mazda lamps specified. With higher efficiencies the 
lumen output is correspondingly increased. 

The lumen has so much to recommend it as a 
rational unit of light measurement that its early 
adoption as a universal means for designating lamns is 
something greatly to be desired. If some such unit 
could have been used by the central stations in billing 
their lighting consumers much of the present misun- 
derstanding about the necessary diffenence in rates 
for light and power might have been obviated. Many 
a man would be satisfied to pay one cent for 1200 
lumen hours when he objects to paying seven cents 
per kilowatt hour, though the amount involved in 
each case is the same. Incidentally such a scheme 
might be of material assistance in turning the difficult 
corner which will arise when the new high efficiency 
lamps become available in smaller sizes for 110 volt 
circuits. 

Separate meters are usually installed for lighting 
and power or heating circuits. If the lighting meter 
were graduated to read in lumen hours and the power 
meter in kilowatt hours the consumer would soon 
become accustomed to the change and the power com- 
pany would be rid of one frequent cause for complaint. 

While there is not much likelihood that this sug- 
gested plan will be applied, there is little doubt but 
what the lumen will be used for all lamp ratings in 
the near future. It consequently behooves every elec- 
trical man to become familiar with the term and be 
ready to explain it when it is applied. 


One advantage of slack business conditions is the 
chance afforded to finish some long-cherished plan. 
Opportunity is offered to perfect a 


ee b design, to patent an idea or to write 
— nig a paper which will materialize past 
Helping Others 


thoughts. A thought has value as 
it is expressed and is lost if repressed. The more per- 
manent the mode of expression the greater the value. 

Every man has ideas which are worthy of lasting 
record. In the electrical industry they may be ideas 
for improving the design of apparatus or for increas- 
ing the efficiency of operation, they may be plans for 
increasing the use of current and of current-consuming 
devices, or they may be ideals for bringing about bet- 
ter relations between the public utility and the public 
served. All these thoughts are needed to improve the 
industry. 

As a means for conserving these ideas and passing 
them on to greater uses the technical magazine freely 
offers its services. In this respect it belongs to its 
readers and the more freely its columns are used the 
more real becomes the ownership. This journal invites 
contributions from its readers and welcomes any ex- 
pression of thought, whether in praise or condemna- 
tion. 

The writer of a paper gains far more than he 
realizes. One of the surest ways of finding out how 
little you know about a subject is to write about it. 
Writing compels knowledge and teaches the writer 
for more than it teaches others. But above all. each of 
us owes a debt to all of us, past and present, for most 
of the knowledge we have, and the only way we can 
pay that debt is to contribute our findings to the com- 
mon collection of experiences. 
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PERSONALS 


F. C. Finkle, consulting engineer, has returned to Los An- 
geles from a brief trip to Northern California. 

W. S. Heger Jr. of the San Francisco office of the 
Busch-Sulzer Bros. Diesel] Engine Company, is in Arizona. 

C. A. Hunt of the Hunt Electric Company, Santa Cruz, 
spent several days during the past week at San Francisco. 

Hal Lauritzen, Pacific Coast manager for the Holophane 
Works of the General Electric Company, is at Los Angeles. 

F. D. Fagan of the General Electric Company, San Fran- 
cisco, arrived the first of the week from a business trip to 
Portland and Seattle. 

H. C. McCutcheon, in charge of the Los Angeles office of 
R. D. Holabird Company, has returned home after a week’s 
stay at San Francisco. 

Geo. A. Gray, Pacific Coast representative at San Fran- 
cisco of Crouse, Hinds Company, is making a business trip 
through Southern California. 

G. I. Kinney of the General Electric Company, San Fran- 
cisco, has been appointed manager of the company’s entire 
exhibit at the Panama-Pacific International Exposition. 

R. M. Alvord, manager of the supply department, General 
Electric Company, San Francisco, left during the week for 
an extended business trip through Southern California. 

H. V. Carter, president Pacific States Electric Company, 
San Francisco, is spending some days in Los Angeles and 
San Diego, the seat of the Panama-California Exposition. 

W. M. Hamilton, Salem (Oregon) manager for the Port- 
land Railway, Light & Power Company, was recently made 
chairman of the board of governors of the Salem Commercial 
Club. 

W. P. Naser has been appointed manager of the San 
Francisco branch of the Trumbull Electric Company of Plains- 
ville, Conn. Mr. Naser’s headquarters will be at 595 Mission 
street. 

A. V. Olson, assistant manager Electric Railway and Man- 
ufacturers’ Supply Company, San Francisco, returned during 
the week after a severa] days’ trip to Fresno, Cal., and sur- 
rounding territory. 

J. A. Vandegrift, manager of the Oakland Lamp Works 
of the General Electric Company, is at present making an 
extended business trip to Portland, Seattle, and through the 
Northwest generally. 

A. B. Bond, formerly of the Mazda Bureau of the General 
Electric Company, San Francisco, has been placed in charge 
of that company’s Mazda exhibit at the Panama-Pacific In- 
ternational Exposition. 

C. B. Cooper, chief operator of the Marconi Wireless 
Telegraph Company, Seattle, has been appointed superin- 
tendent of radio services of the Kilbourne & Clark Manufac- 
turing Company of Seattle. 

Cc. E. Gilmer, after a legal battle lasting two years, has 
won back his position as superintendent of outside construc- 
tion for the Seattle lighting department, the Supreme Court 
recently deciding in his favor. 

Clyde B. Aitchison, Oregon Railway Commissioner, has 
returned to Salem from Baker, Ore., where he collected data 
bearing on the rate case of the Eastern Oregon Light & 
Power Company, and on the proposed municipal lighting plant, 

T. C. Martin, executive secretary of the National Elec- 
tric Light Association, and Geo. Elliott, master of transpor- 
tation, are expected to arrive in San Francisco January 18th, 
to confer with the general convention’s committee about the 
national convention to be held at San Francisco in June. 

O. D. Street, assistant general sales manager of the 
various distributing houses of the Western Electric Com- 
pany, with headquarters at New York City, is making a busi- 
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ness trip through Pacific Coast territory. He is expected 
arrive in Los Angeles during the week, at which point F. H. 
Leggett, Pacific District manager of the company, will meet 
and accompany him north to San Francisco, en route to Port- 
land and Seattle. 

A. E. Beck has resigned as permanent counsel for the Brit- 
ish Columbia Electric Railway Company at Vancouver to 
resume private practice of law. Mr. Beck had been with the 
company for seven years and was a prominent member of 
the Pacific Coast Claim Agents’ Association. A cabinet of 
silver ware was presented to him by the officials of the com- 
pany when he formally severed his connection on January 1. | 

E. W. Newcomb has been appointed representative of the 
primary battery department, Thos. A. Edison Company, San 
Francisco, succeeding P. B. Hyde, who left last week to as- 
sume the duties of his new position with the company at 
Orange, N. J. Mr. Newcomb was formerly with the signal 
department of the Southern Pacific Company at Oakland, Cal. 
More recently, however, he was construction foreman of sig- 
nals on the Salt Lake division of the O, S. L. and left the 
position of signal engineer of that company to take up the 
new line. 


MEETING NOTICES. 


Los Angeles Section Electric Vehicle Association. . 

At the monthly meeting of the Los Angeles Section of 
the Electric Vehicle Association of America, W. F. Rath 
read a paper on “Exide Batteries in Electric Vehicles.” The 
paper was discussed by R. H. Starrett, W. R. Guy, B. J. Mar- 
tin and J. Harry Pieper. M. W. Harrison talked on the ap- 
plication of storage batteries to everything on wheels, pro- 
voking a lively and general discussion. Three new applica- 
tions for associate membership were presented and S. L. 
Mitchell, secretary and general manager of the Automobile 
Club of Southern California, was elected an honorary member. 
J. O. Case, chairman of the garage committee, reported good 
results in an effort to have uniform rates for charging 
adopted by the garages. P. H. Ducker, superintendent of 
transportation for the Southern California Edison Company, 
read comparative tables of cost for operating four gas cars 
and four electric cars in his company’s service, the electric 
cars proving more economical to operate. The next meeting 
will be held 8 p. m., February 3, at the Jonathan Club. 


Electrical Development and Jovian League. 

An enthusiastic meeting of the, Electrical Development 
and Jovian League was held at the Hof Brau, San Francisco, 
Wednesday noon, January 6. As this was the first meeting 
of the new year, President-elect Fred Leggett outlined his 
plans for the term to come. First among these was the as- 
signing of the details of each meeting to a chairman of the 
day who would be responsible for the speakers and enter- 
tainment. Next was the appointment of a new committee 
known as the live wire committee, whose duty is to stimu- 
late attendance. The effectiveness of their first effort was 
indicated by a gathering of 112 men. President Leggett 
also announced the various league committees, as has been 
previously reported in these columns, and then introduced 
Mr. Geo. C. Holberton, manager of the San Francisco Gas & 
Electric Company, as chairman of the day. After some fine 
singing by employees of the Pacific Gas & Electric Company, 
Mr. Holberton introduced George Drake Smith, representative 
of the General Electric Vehicle Company, who told of a new 
plan of “Selling Juice by the Mile,” whereby the San Fran- 
cisco Gas & Electric Company will furnish and maintain 
Exide batteries for electric trucks in service in San Fran- 
cisco. 

The Jovian Electrical League of Southern California. 

A well-attended luncheon of the League, held at Chris- 

topher’s, Los Angeles, on January 6, was ably presided over 
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by N. W. Graham, who had prepared a most entertaining 
program. Following the customary introducticn of guests 
and the reading of reports, Tribune Pieper announced that 
the League would interest itself in the selection by the 
various local civic societies, of a Southern California Car- 
nival Queen. Splendid musical selections were rendered by 
Vera Stanley and Herr Van Berg, who were accompanied by 
Dick Alter. C. S. Walton gave a very entertaining three- 
minute talk on Ira J. Francis. A highly instructive lecture 
was then delivered by Walton J. Wood, the Public Defender 
of Los Angeles, a position created in that city, and one 
which is unique in the annals of criminal procedure. He 
stated that about one-half of the cases handled by the Supe- 
rior Court are turned over to the Public Defender, instead of 
young and unscrupulous lawyers, who were formerly assigned 
by the court to the unfortunate defendants. By thus aiding 
these unfortunates in obtaining a fair trial and frequently 
securing probation and positions for them, rather than a prison 
term, considerable money is saved by the county. Vampires, 
in the form of the young lawyers, are thus eliminated and 
over-punishment prevented. The Defender, who works in 
perfect harmony with the District Attorney, handles about 
800 cases per month. Civil cases are also handled and about 
three-quarters of all the labor or wage collection cases are 
adjusted out of court. 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 


The commission has rendered a decision authorizing the 
Roseville Telephone Company, of Roseville, Placer County, 
to issue 400 shares of capital stock of the par value of $10 
per share. 


The commission has issued an order extending to May 31, 
1915, the time within which the Midland Counties Public 
Service Corporation may issue $275,000 of its first and refund- 
ing 6 per cent 40-year bonds, to be used in retiring a like 
amount of bonds of the Midland Counties Gas & Electric 
Company. The corporation is also granted a similar extension 
of time within which to issue $546,000 of the same bonds to 
be used in retiring a like amount of bonds of the Coalinga 
Water & Electric Company. 

The commission has rendered a decision authorizing the 
Butte Valley Telephone Company, operating in Siskiyou 
County, to issue 22 shares of stock of the par value of $10 
per share. The proceeds are to be used for the construction 
of a telephone line along the Moore-Richardson road, just 
outside of the city limits of Doris, Siskiyou County. 

The commission rendered a decision holding that the 
Standard Oil Company, Associated Oil Company, Producers 
Transportation Company, Associated Pipe Line Company and 
General Pipe Line Company of California are common car- 
riers and public utilities, and subject to the Public Utilities 
Act of the State of California. The commission finds that 


these companies are controlled by five interests, namely, 


Standard Oil Company, Associated Oil Company, Independent 
Oil Producers Agency, General Petroleum Company and Kern 
Trading & Oil Company, which together control 95 per cent 
of the entire oil production of the State. These pipe lines 
are held to be public utilities in the transportation of crude 
oil, petroleum or the products thereof by means of pipe lines 
from the San Joaquin Valley oil fields. 

The commission has issued a supplemental order author- 
izing the Southern California Edison Company to issue $518,- 
000 face value of its 5 per cent bonds at not less than 87% 
per cent. The company proposes to use the proceeds from the 
sale of these bonds in retiring notes in the sum of $558,000. 

The commission has rendered a decision authorizing 
the San Diego Consolidated Gas & Electric Company to 
renew three promissory notes totaling $55,000 held by 
H. M. Byllesby & Company and bearing interest at the rate 
of 7 per cent per annum. 
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NEWS OF WASHINGTON PUBLIC SERVICE COMMISSION. 


The commission has established a service department. 
It is the idea of the commission to carry out the law with 
reference to the inspection of service of the utilities in the 
different cities of the state. 

The commission is seeking to have its power extended to 
the extent enjoyed by similar commissions in other states 
in the matter of certificates of convenience and necessity. 
The law which it seeks from the legislature will provide 
that no public service corporation shall begin the construc- 
tion of a line or system, or an extension, without first ob- 
taining from the commission a certificate that the present 
or future public convenience and necessity require, or will 
require, such construction, 

The report of the commission shows 156 telephone com- 
panies in operation, seventy electrical companies supplying 
current for power and light, and twelve companies furnishing 
gas to consumers in this state. A total of 43 steam lines are 
transacting business in Washington, while 19 are electrically 
operated. 

The Seattle council is taking steps toward directing the 
corporation counsel to bring action before the state public 
service commission against the Puget Sound Electric Railway, 
commonly known as the Tacoma Interurban, for lower fares 
within the city limits of Seattle, and against the Seattle, 
Renton & Southern Railway to prevent its charging of pas- 
sengers who carry packages, in addition to the usual fares. 


COMMITTEES FOR 1915 CONTRACTORS’ CONVENTION. 
Arrangements are rapidly being perfected for the recep- 
tion and entertainment of delegates to the annual convention 
of the National Electrical Contractors’ Association which is 
to be held at San Francisco, July, 1915. 
The following committees have been appointed: 
General—W. S. Hanbridge, Chairman. 


Cc. F. Butte A. H. Brainager H. M. Hope 

A. L. Hughes Geo. Sittman H. C. Reid 
W.D. Kohlwey W. H. Kirsten Cc. L. Chamblin 
M. Fortini L. R. Boynton Lee Gilpin 


Geo. Smith 
Finance—C. F. Butte, Chairman. 


Geo. Brouillet W. Gribble D. E. Harris 
E. M. Cutting F. Watts 

Reception and Dance—W. D. Kohlwey, Chairman. 
Jas. Barry C. C. Hillis W. Hooker 


Mr. St. John 
Boat Ride—M. Fortini, Chairman. 
W. W. Briggs O. Orrick R. D. Holabird 
H. A. Sayles M. Quinn 
Luneh on Boat Ride—Geo. A. Sittman, Chairman, 


H. H. Daly Brewster Hall W. Neiman 
M. L. Scobey 


Dinner-Dansant—W, H. Kirsten, Chairman. 


R. M. Alvord Chas. Wiggin Sam’l Taylor 
W. L. Neelands L. Levy V. Kean 
Auto Rides—L. R. Boynton, Chairman. 
R. Wolden W. Hutton F. Fowden 
W. L. Goodwin 
Open Meeting—N. M. Hope, Chairman. 
W.S. Berry G. Holberton Cc. V. Carter 
Cc, E. Heise P. Decker 
Reception—H. C, Reid, Chairman. 
Cc. Renstrom A. E. Drendell D. Gallivan 
S. B. Gregory Cc. J. Newberry P. B. Hyde 
F. H. Poss 
Zone—A, L. Hughes, Chairman. 
H. E. Sanderson F. Thall H. H. Hoxie 
Cc. C. Caven J. T. Jarvis 
Exposition—C. L. Chamblin, Chairman. 
M. Steele H. B. Squires E. Dwyer 
A. E. Rowe W. Dixon 
Music—Geo. Smith, Chairman. 
A. Meinema W. Thompson B. Hansen 
A. V. Olsen G. Davis 
Oakland—Lee Gilpin, Chairman, 
i Geo. King R. Gilson 
S a E. Claussen J. Genlser 
; H. Kimball 
Press and Publicity—W. S. Hanbridge, Chairman. 
A. H. Halloran J. Redpath E. B. Strong 
Decoration—A. H. Brainager, Chairman. 
W. W. Perry Cc. Mitchell H. Engle 


oO. Vitt H. Hasselbach 
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CALIFORNIA ASSOCIATION OF ELECTRICAL INSPECTORS 


Section of N. A. E. I. 
Cc. W. Mitchell, President. Arthur Kempston. 
Wm. G. Pennycook, Vice-Pres. B. C. Hill, Executive Comm. 
John W. Carrell, Secretary-Treasurer, 814 Scott, San Francisco. 


The purpose of this organization is to standardize the 
common practice in electrical construction with the National 
Code as the general standard. 

Questions pertaining to electrical construction will be an- 
swered in these columns, but only from the point of view of 
the Code. This is a voluntary organization and the answers 
published under this heading must not be construed as au- 
thoritative, or binding. No attempt will be made to correllate 
the answer from the several Inspection Districts, as an occa- 
sional difference of opinion will tend to induce further study 
on subjects. All questions will be passed upon by an executive 
committee. 

Address all communications to the secretary. 


The California Association of Electrical Inspectors re- 
cently in regular session passed a_ resolution inviting 
the National Fire Protection Association to abridge and 
reassemble the rules pertaining to wiring of buildings in 
one group. 

They also submitted an example of such abridgement 
and list of rules involved. The effect of this abridgement 
would be to reduce the size of the Code by fifty per cent. 


Example of Abridgement. 


Metallic Armor Systems: 


(Rigid and flexible conduit, armored cable and metal 
moulding). 

(a) Must be continuous from outlet to outlet, to junction 
boxes or cabinets; must properly enter and be secured to all 
fittings, and entire system must be mechanically secured in 
position. 

(b) Must, for service connections or main feeder cir- 
cuits, be run continuously into main cabinet or gutter sur- 
rounding panel board, as the case may be. 

(c) Must be equipped at every outlet with an approved 
outlet box or plate. Outlet plates tiust not be used where 
practicable to install outlet boxes. 

At exposed ends of metallic armor where wires pass 
from system without joint, tap or splice (but not at fixture 
outlets), approved fitting having separately bushed holes for 
each conductor must be provided. 

In buildings already constructed where conditions are 
such that neither outlet box nor plate can be installed, these 
appliances may be omitted, providing the metallic armor ends 
are bushed and secured. 

Departure from this rule may be authorized by special 
permission. 

(d) Must, where entering junction boxes, cabinets and 
at all other outlets, etc., be provided with approved bushings 
or fastening plates fitted to protect wire from abrasion or 
by means of other devices specially designed and approved 
for the purpose. 

(e) Junction boxes must always be installed so as to be 
accessible. 

(f) For cabinets, junction boxes, outlet boxes or plates, 
installed for concealed work in non-fireproofing construction, 
front edges must not be more than one-fourth inch back of 
completed plaster surface and if this surface is broken or in- 
complete it shall be repaired so as to close all gaps or spaces 
about edges. For wooden surfaces the front edges must be 
flush with completed outer surface or may project therefrom. 

(g) Wooden or composition cabinets must not be used 
with metallic armor systems. 

(h) Must have metallic armor permanently and effec- 
tually grounded to water piping, gas piping or other suitable 
grounds provided that when connections are made to gas 
piping, they must be on the street side of the meter. If the 
metallic armor system consists of several separate sections, 
the sections must be bonded to each other, and the system 
grounded, or each section may be separately grounded, as 
required above. Where short sections of metallic armor (or 
pipe of equivalent strength) are used for the protection of 
exposed wiring on side walls, and such metallic armor or 
pipe and wiring is installed as required by No. 26e, the 
metallic armor or pipe need not be grounded. 

Metallic armor and gas pipes must be securely fastened 
in outlet boxes, junction boxes and cabinets, so as to secure 
good electrical connections. 

If metallic armor, couplings, outlet boxes, junction boxes, 
cabinets or fittings, having protective coating of non-conduct- 
ing material such as enamel are used, such coating must be 
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thoroughly removed from threads of both couplings and 
metallic armor, and such surfaces of boxes, cabinets and 
fittings where the metallic armor or ground clamp is secured 
in order to obtain the requisite good connection. Grounded 
pipes must be cleaned of rust, scale, etc., at place of attach- 
ment of ground clamp. 

Connections to grounded pipes and to metallic armor 
must be exposed to view or readily accessible, and must be 
made by means of approved ground clamps to which the 
ground wires must be soldered. 

Ground wires must be of copper, at least No. 10 B. & S. 
gage (where largest wire contained in metallic armor is not 
greater than No. O. B. & S. gage), and need not be greater 
than No. 4 B. & S. gage (where largest wire contained in 


metallic armor is greater than No, O. B. & S. gauge). They : 


shall be protected from mechanical injury. 

The ground on the metallic armor system is not to be 
considered as ground for a secondary system. (See No. 15). 

(i) Must, for alternating current systems, have the two 
Or more wires of the same system enclosed in one metallic 
armor. 

(j) All bends must be so made that metallic armor will 
not be injured. 

For conduit, the radius of inner curve of any elbow 
must not be less than 3% inches, and there must not be more 
than four quarter bends (or equivalent) from outlet to outlet, 
the bends at outlets not counted. 

For armored cable, the radius of inner curve of any bend 
not to be less than 1% inches. 

(k) Armored cable, when installed in so-called fireproof 
buildings in course of construction or afterwards if exposed 
to moisture, or where it is exposed to the weather, or in 
damp places, such as breweries, stables, etc., must have a 
lead covering placed between the outer braid of the con- 
ductor and the steel armor. 

The lead covering is not to be required when tke cable 
is run against brick walls or laid in ordinary plaster walls 
unless same are continuously damp. 

(1) Metal moulding where passing through a floor must 
be carried through an iron pipe extending from the ceiling 
below to a point five feet above the floor, which will serve 
as an additional mechanical protection and exclude the pres- 
ence of moisture often prevalent in such locations. 

Where the mechanical strength of the moulding itself 
is adequate, this ruling may be modified to require the pro- 
tecting piping from the ceiling below to a point at least three 
inches above the flooring. 

Where such mouldings pass through a partition the iron 
pipe required for passing through floors may be omitted 
and the moulding passed directly through, providing the par- 
tition is dry and the moulding is in a continuous length 
with no joint or coupling within the partition. 

Backing for metal moulding must be secured in position 
by screws or bolts, the heads of which must be flush with 
the metal. 

The N. E. Code rules involved are: Numbers 3, 4, 8, 12, 
15, 16, 17, 18, 19, 23 to 39 inclusive, 42 and 43. 

Numbers 12 and 15 are involved only in so far as they 
pertain to wiring of buildings. 


TRADE NOTES. 

Chas. C. Moore & Company have moved their San Fran- 
cisco offices to commodious quarters in the Sheldon Building. 

Bids will be opened January 19th by the Board of Public 
Works at Seattle for furnishing one boiler, engine, generator 
and switchboard for power house at the Tuberculosis Hospital 
and Sanitarium at Richmond Highlands. 

The Cutler-Hammer Manufacturing Company, Milwaukee, 
had an interesting exhibit at the New York Automobile Show 
which opened January 2d. The principal device shown was 
the electric gear shift for gasoline automobiles which was 
mounted on a Winton transmission. The operation of this 
device, which eliminates the hand shifting of gears, is con- 
trolled by push bottons mounted in the center of the steer- 
ing wheel. The Winton Six is one of the 1915 cars to be 
furnished with electric gear shift. C-H single button push- 
and-pull automobile lighting switches are shown in various 
combinations for the control and dimming of automobile 
lights. Cutler-Hammer Pyroplax fireproof insulating material 
is also shown and samples of such parts as radiator caps, 
switch sub-bases, fuse boxes, motor terminal blocks, etc., are 
mounted on a display board. A similar exhibit will be made 
at the coming Chicage automobile show. 
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| NEWS NOTES 


INCORPORATIONS. 

SAN FRANCISCO, CAL.—Sacramento Valley Telephone 
Company, $500,000, shares $100 each, subscribed $2500, by J. 
R. Edwards, J. F. Cambbell and F. Lukenbell. 

POCATELLO, IDAHO.—The Gate City Electric Supply 
Company has been organized with a capital stock of $10,000. 
D. M. Griffin of Salt Lake City being president. 

BAKER, ORE.—G. W. South, F. A. Phillips et al., of Med- 
ical Springs, have formed the Medical Springs Telephone 
Company, which proposes to build ia telephone line to connect 
that section with the county seat. 

VANCOUVER, WASH.—Portland-Vancouver & Northern 
Railway Company has filed articles of incorporation. The 
head offices will be here. Henry Crass, mayor of this city, 
is president. The object is to connect Portland and Van- 
couver by an electric line. 

PORTLAND, ORE.—The Oswego Lake Water, Light & 
Power Company has filed articles of incorporation. The pur- 
pose of the company is to furnish water to the city of Oswego 
and to install a power plant. It is incorporated by A. S. Pat- 
tullo, Frederick H. Strong and Isaac D, Hunt, all of Port- 
land, and is capitalized at $5000. 








ILLUMINATION. 


PACIFIC GROVE, CAL.—This city in a very short time 
will have an entirely new street lighting system. 

FORT BRAGG, CAL.—H. F. Milliken has announced his 
intention of applying for a franchise for a gas plant. 

BUENA PARK, CAL.—The Southern Counties Gas Com- 
pany expects to make an entrance to this city in the near 
future. 

SANTA ANA, CAL.—The council has decided to enter ‘a 
new contract with the Southern California Edison Company 
for street lighting. 

FULLERTON, CAL.—The board of supervisors has 
granted to the Southern Counties Gas Company a franchise 
to lay pipes for gas in certain sections of Orange county. 

LOS ANGELES, CAL.—Bids are being taken for fur- 
nishing electricity and installing lights in the Norwalk Light- 
ing District, in accordance with specfications on file with the 
board of supervisors. 

HONOLULU, T. H.—Substantial improvements to the 
electric light service and police and fire alarm system are 
planned, all to be installed if possible before the end of 1915. 
The cost of the street lighting system is estimated at $18,000. 

PHOENIX, ARIZ.—Manager Farish and City Electrician 
Dodge have completed plans for an extension of the orna- 
mental street lighting system. It has been decided to ex- 
tend the Central avenue system north and south to the city 
limits. 

DALLAS, ORE.—This city is about to enter into a con- 
tract with the Oregon Power Company to light its streets 
with 100 candlepower incandescent lights for a period of five 
years at $22 per light per year. About 90 lamps will be re- 
quired. 

ANAHEIM, CAL.—The city has entered into a contract 
with W. H. Houts, providing for 59 five light ornamental 
posts to be installed on Center street from Clementina to 
Philadelphia, and on Los Angeles street from Broadway to 
Cypress, work to begin at once. 

SAN FRANCISCO, CAL.—A new system of street light- 
ing has been ordered for Van Ness avenue by the super- 
visors. Two high candle power tungsten lamps on each 
trolley pole is the order to the Pacific Gas & Electric Com- 
pany and there are eight trolley poles in each of the 31 
blocks between Market street and the bay. 


TRANSMISSION. 


ASHLAND, ORE.—The substation of the Oregon-Cali- 
fornia Light & Power Company was destroyed by fire. The 
loss is estimated at $15,000. 

AUBURN, CAL.—The Bell Electric Company is to build 
a new power line three miles long to furnish power to the 
farms in Shirland Tract & Long Valley. The line will start 
in Auburn. 

TULARE, CAL.—A contract for installing the conduit 
and cable for the electrolier system was let by the council 
to E. F. McEwin of Ocean Park for $4300. The system when 
completed will light 17 blocks. 

VENTURA, CAL.—The board of supervisors has granted 
the Pacific Light & Power Corporation a franchise to fur- 
nish light and power to the Simi Valley, the Las Posas ana 
Camarillo sections and nearly to Saticoy. 

ENUMCLAW, WASH.—The Puget Sound Traction, Light 
& Power Company has secured an option on the power plant 
here and will extend the service to Wilkeson, Carbonado, 
Burnett and other points in that direction. 

NORTH YAKIMA, WASH.—The Pacific Power & Light 
Company has made application to the board of commissioners 
of Yakima county for a 50 year franchise granting the right 
to operate transmission lines in the town of Selah. 

EL PASO, TEX.—The Eighty-five Mining Company, oper- 
ating in the Lordsburg District, will install an electrical hoist 
at the plant in the near future. An electric generating plant 
is being installed on the Jim Crow Mine in the Stepple Rock 
District. 

GRANTS PASS, ORE.—The Rogue River Public Service 
Corporation expects to have two more 400 h.p, turbines in 
operation at its Gold Hill plant by February 1, giving a total 
capacity of 1200 h.p. F. W. Dodge is engineer and manager 
at Gold Hill and G. W. Sorenson secretary at Grants Pass. 

SEATTLE, WASH.—The Puget Sound Traction, Light & 
Power Company has consummated the purchase of 3000 
acres of land in Skagit county, together with water rights 
on Baker River. This step has been pending for a long time 
as a part of the plan of Stone & Webster to develop electric 
energy at low cost for manufacturing purposes. 

VANCOUVER, B. C.—The British Columbia Electric Rail- 
way spent almost a million dollars in making extensions and 
improvements during 1914. In October of last year its third 
unit on the Jordan River was completed. The company con- 
structed one of the largest concrete dams in the world for 
gathering the waters of the Jordan River. The cost of this 
structure alone was $565,000. 

SILVER CITY, N. M.—State Engineer James A. French 
has granted the Socorro Mining & Milling Company an ex- 
tension until January 25th for the completion of its power 
plant at Mogollon. The power plant will generate 1000 h.p., 
which will be used in operating the company’s mine and 
mills and other mines and mills in the district. Current for 
lighting will be transmitted to the town of Mogollon. Water 
of the Whitewater creek is to be utilized. 


TRANSPORTATION. 

PORTLAND, ORE.—The Portland & Oregon City Railway 
Company has accepted the franchise granted by the Mil- 
waukie city council and has started to build its line through 
Milwaukie. 

PORTLAND, ORE.—The city council of Portland has de- 
cided that the United Railways must pay to the city five per 
cent of its gross earnings each year for the privilege of 
handling freight cars over the city streets. 
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SAN FRANCISCO, CAL.—The operation of the United 
Railroads cars on California street between Sixth and Thirty- 
third avenues, ceased last week and the United Railroads 
began tearing up the old rails and ties to make room for 
the construction of the Municipal Railway line, which F. 
Rolandi is building under contract with the board of public 
works. This new city road, which will extend from Geary 
street and Second avenue to California street and Thirty- 
third avenue, will be completed about March Ist. 

SAN FRANCISCO, CAL.—The city engineer is to loox 
over a new plan for surmounting the Church street hill,:a plan 
brought in by Supervisor McCarthy, who said it had been 
drawn by a young engineer who figured that. the work 
could be done for $65,000. For the purpose of bringing the 
city’s rights to a decision, the board adopted a resolution 
of intention to extend the Stockton street line down Fourth 
street to Third and Townsend, taking over the use of the 
United Railroads’ tracks on payment of one-half their cost. 








WATERWORKS. 

SANTA MONICA, CAL.—The city council is planning for 
an adequate water supply. 

LOS ANGELES, CAL.—John Carner has been granted a 
franchise to lay down and maintain for 40 -ears a system 
of water pipes along streets in the Mills & Wicks Subdivision, 

PORT TOWNSEND, WASH.—City Engineer Sadler is 
working on plans for the changing of the Olympic Water Sys- 
tem mains where they cross the Portage and bids will soon 
be called. 

PORTLAND, ORE.—Construction of the proposed 16 in. 
water main for the reinforcement of the water supply 
throughout Irvington and contiguous districts will be started 
immediately. It will cost about $50,000. 

SAN DIEGO, CAL.—As a result of a resolution passed by 
the city council, City Attorney Cosgrove will go ahead at once 
with condemnation proceedings for the purchase by the city 
of Cuyamace Water Company’s holdings. 

SAN DIEGO, CAL.—Contractors have completed moving 
the old filter plant from Chollas to the Lower Otay reservoir 
and have begun the contruction of the new unit. Constric- 
tion of the Bonita pipe line is being held back pending set- 
tlements for right of way. 

BEAUMONT, CAL.—At a meeting of representatives of 
the water company and Messrs. Sewell, Thompson and Til- 
lery, plans for acquiring the water system for the city 
were discussed and in all probability plans will be ready 
to submit to the public in the near future. 

SAN DIEGO, CAL.—The city council has authorized the 
superintendent of finance to employ Hydraulic Engineers J. 
B. Lippincott and M. M. O’Shaughnessy, as experts to make 
a report upon the value of the Volcan water system, with 
a view of developing the system for city use. 

ALBUQUERQUE, N. M.—Mayor Boatwright is shaping 
plans for a more adequate water supply for the city. City 
Engineer Gladding will make an estimate of erecting and 
operating a municipal plant. The water company will be 
asked to name the figure at which it will sell its plant to the 
city. 

SANTA MONICA, CAL.—This city has made a second 
application to the Los Angeles water board for a supply of 
Owens River water. The State Railroad Commission will 
be asked to make an appraisement of properties so the 
city will have data upon which to calculate in event a bond 
issue is contemplated for a water system. 

LAS VEGAS, NEV.—Newel K. Leavitt of this city has 
made application to the state engineer of Nevada to appro- 
priate public waters. Such appropriation to be made from 
surface and underground waters by means of pumps and to 
be converted by means of pipes, irrigation ditches and 
flumes and used for irrigation and domestic purposes, the 
water not to be returned to stream. 
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SAN MATEO, CAL.—Trustees of the Leland Stanford 
Jr. University have decided to take over the active man- 
agement of the Bear Gulch Water Company from the estate 
of late Senator Felton, and to develop the system until an 
abundance of water is assured to consumers in Palo Alto, 
Woodside, Menlo Park and vicinity. 


LOS ANGELES, CAL.—The board of supervisors will re- 
ceive bids up to February 8th for a franchise for a system of 
water pipes, in certain streets beginning at the intersection 
of Central and Slauson avenue, Hooper and Florence avenues 
and certain other streets. The franchise gives the right to 
distribute water to the adjacent territory for domestic and other 
uses. 


LOS ANGELES, CAL.—The board of public service 
commissioners have been promised by the council that im- 
mediate action would be taken in regard to supplying the 
Hollywood District with municipal water. The principal 
point to be determined is whether money shall be raised 
through the creation of an assessment district or the issu- 
ance of bonds. 

PHOENIX, ARIZ.—C, M. Shannon is promoting a project 
of a huge pumping proposition in the Casa Grande region. 
Within a mile of the famous Casa Grande ruins, 1400 acres 
are held by the company. On the main line of the Southern 
Pacific across the Gila and about 20 miles away, there will 
be erected a power plant, engines will be fed with tank fuel 
oil trains. A transmission line will carry electricity to the 
pumps. 

PENDLETON, ORE.—W. R. Hinkle has just completed 
the survey of the reservoir in Alkali Canyon above Echo, 
and the feed canal to supply the reservoir. This work was 
done for the Western Land & Irrigation Company, and when 
built will supply the project with water for summer use. 
The plans will be presented to the state engineer for his 
approval in the near future. The construction of this sys- 
tem will entail an investment of about $250,000. 

STANFORD UNIVERSITY, CAL.—In view of opening the 
peninsula foothill property of Stanford University for home 
sites, the University trustees are planning the construction 
of a dam below Searsville Lake to impound the flood waters 
of the San Francisquito Creek, which flows through the col- 
lege holdings. Vanderlyn Stow, business manager of the uni- 
versity properties, has been given authority by the board of 
trustees to proceed with the plan. 

SAN DIEGO, CAL.—It is probable that the electors of 
San Diego will vote on the proposition of purchasing the 
Volcan water system at the regular election to be held in 
April. The proposition carries with it the voting of $1,000,000 
in bonds as first payment. The purchase price is to be 
$2,500,000 and an additional $1,500,000 to be expended by 
Henshaw in construction and not to be paid by the city until 
the expiration of 40 years, if so desired. 

SAN FRANCISCO, CAL.—Mayor Rolph and the advisory 
water committee have decided on March 30 next as the date 
for the bond election for the purchase of the Spring Valley 
properties. It is proposed to submit to the people the ques- 
tion of the purchase of the Spring Valley properties for $34,- 
500,000. This figure includes all of the water-bearing proper 
ties useful to this city. At this price the advisory water 
committee has stated that the property will pay for itself and 
is taken as one index that the figure of $34,500,000 is not ex- 
cessive. 

PORTLAND, ORE.—Engineer D. D. Clarke of the Water 
Bureau, in his annual report, recommends that steps be 
taken for the better protection of the Bull Run pipe lines 
near the Mount Hood power plant of the Portland Railway, 
Light & Power Company, where an immense flume of the 
latter company has broken several times. He says the flume 
should be constructed in a more substantial manner or re- 
moved to some other location. Preparations are being made 
for the construction of the new dam at the headworks. 
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THE BEST CONTROL OF PUBLIC UTILITIES 


BY FRANK G. BAUM. 


(After a general discussion of the need for class rates for different classes of service, the author 


outlines methods for determining them. 


This article is slightly abridged from a paper presented be- 


fore the San Francisco Section of the American Institute of Electrical Engineers, Jan. 22, 1915—The 


Editor.) 


It must be evident to anyone who has given seri- 
ous consideration to the subject of the control of pub- 
lic utilities that it is necessary always to have in mind 
the following as an axiom: 

The best control of a utility is that which develops 
an eagerness and ability on the part of the company 
to furnish the service, and an equal eagerness and abil- 
ity on the part of the consumer to purchase the service. 

Note that there must be both eagerness and abil- 


tory are advisable where one commission regulates the 
rates. 

5. There must be some incentive for the company 
to make economies in construction and operation. 

[The paper then gives an explanation of these five 
requisites. As the first three are self-evident to engi- 
neers they are omitted here, as is also a part of 4 (a) 
proving the equity of varying rates for different classes 
of service. | 





Lake Almanor, Storage Reservoir for Great Western Power Co., a Typical Commission Regulated 
Utility in California. 


ity on each side in order to promote the best interests 
of the business. Now how are we to determine the 
best way in which to develop this eagerness and abil- 
ity on the part of the company and the consumer? 

1. There must be developed a diversified use of 
electric energy. 

2. Fair public service commissions must act as 
boards of arbitration between the company and the 
consumer. 

3. The rate of return on the investment must be 
liberal. 

4 (a). There must be confidence in the company 
and its rates, and class rates are absolutely necessary 
for the development of the business. 

4(b). Uniform class rates for a system or terri- 


The lighting consumer’s rate is much higher than 
the rate to the power consumer because: 

First—The investment and cost of operation to 
serve the lighting consumer are greater than the in- 
vestment and cost of operation to serve the power 
consumer, and 

Second—Much more important, the total energy 
consumed by the power consumers is much gfeater 
than that used by the lighting consumers for the same 
peak demand. 

The confusion that exists in the case of the light- 
ing rates comes from charging for the same unit of 
service. In railroad freight and passenger rates there 
is a natural difference in the method of charging, hence 
there is no confusion. In the lighting and power busi- 
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ness there is no such natural method of charging a 
different unit rate. It has been occasionally urged 
to charge the power user on a sliding scale of charges, 
starting at the same rate charged the lighting con- 
dimer. If the power consumer made the same de- 
mands as the lighting consumer, his rate and _ total 
charge would be the same as the lighting consumer up 
to|the substation. The scale of rates charged the 
power consumer would drop rapidly, in excess of this 
amount, and his average rate could be approximately 
the same as it would be under the ordinary power rate 
schedule.. But there is objection to this on the part 
of the power consumer. It is believed, however, that 
until some form of schedule of rates or class rates is 
devised which strikes all consumers alike, there will 
be difficulty-in educating the public as to the reason 
for the difference in the rates. It is believed that 
equitable “class rates” as herein described will remove 
the present misunderstanding. 

The general method used in determining class rates 
for a system is as follows: Divide the total amount of 
money to be earned by the power and light class 
by the sum of the peak demands of the two classes. 
This gives the demand charge per kw. Multiply this 
demand charge by the peak demand of the class. This 
gives the total revenue to be earned by the class. 
Divide this revenue by the kilowatt-hours consumed 
by the class and we obtain the average class rate per 
kw.-hr. 

An example will probably make this plain, although 
it is quite elementary to the managers of utility prop- 
erties. Assume that we have installed a waterpower 
plant having a normal capacity of 10,000 kw., and 
that it has cost, including transmission line and sub- 
station, $2,000,000. To make the example as simple 
as possible we will assume that the company contracts 
to supply the lighting of a city wholesale, so that the 
company shall earn 8 per cent on its investment in ad- 
dition to the operation, depreciation and maintenance 
charges, etc. The total:annual consumption is, say, 
15,000,000 kw.-hr. The consumer agrees to pay 10 per 
cent in excess of the rate determined from costs in 
order to have a margin of safety. 


' Then for the cost of service we have: 





PE ikea dw cdusek sar ‘ 8 per cent — $200,000 
DOOD 6 6:6.0 0 0605.60 00 1.5 per cent 
DEGIMUTOMEMNCE. 6 occ ceccsese 1.5 = 
Taxes and Insurance...... 1.0 = 4 m 100,000 
PO 606 cates cd ekwes 12 per cent $300,000 
Operation and management 150.000 
$450,000 


: : 45,000,000 cents 
Cost per kw.-hr. = ———_- 
15,000,000 kw.-hr 

Adding 10 per cent for safety margin= 3.3 “ . 

There is a daytime power load of 45,000,000 
kw.-hr. annually, available in the same town, that can 
be supplied from the same substation, with the same 
power plant and transmission system. However, in 
order to make a rate attractive enough to get the 
power load, it is agreed that the power consumer shall 
pay only 6 per cent on one-half the investment which 
necessitates that the lighting consumer pay 10 per 
cent. Each consumer agrees to pay 10 per cent in 
excess of the rates determined from absolute costs in 
order to have a margin of safety. The costs then 
chargeable to the lighting consumer will be: 


=83 cents per kw.-hr. 
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| 10%, of one-half investment, $125,000 

Depreciation.... 1.5%, 

Maintenance.... 1.59%, 

Taxes, ins,,etc. 1.0%, 4g, “ ae 2 50,000 
ON os ssie's.a 144 $175,000 

One-half operation and management cost.............. 75,000 
TPotal ‘charge to Hg@hting: CONSUME. ......ser.cccens $250,000 


25,000,000 cents 
—_——_—————_ —- = 1.66 
15,000,000 kw.-hr. 


With 10 per cent added as margin of safety, rate = 1.836 cent 
per kw.-hr. 


Cost per kw.-hr. = cent per kw.-hr. 


The result to the lighting consumer is to reduce 
the rate from 3.3 cents to 1.836 cent per kw.-hr., in 
spite of the fact that his interest rate has been in- 
creased from 8 per cent to 10 per cent. 


The rate to the power consumer will be: 


Cl | 69, of one-half investment, $75,000 
Depreciation........ 1.5%, 
Maintenance......... 1.5% 
2enes ond ins....... 109, 4% “ ? ” 50,000 
TOEGN «cio wesw sings 10g, “ . 2 $125,000 
One-half operation and management cost...... —————_ 75,000 
$200,000 


Cost to power consumer per kw.-hr. = 
20,000,000 cents 

45,000,000 kw.-hr. 

10%, added for safety margin gives rate = 0.4888 cent per kw.-hr, 





= 0.444 cent per kw.-hr. 


If now a consumer could be found to take the 
power from 12 p.m. to 6 a.m., when the other two con- 
sumers are not using it, a rate could be made by which 
his interest charge could be less than 6 per cent and 
still both the other consumers would benefit, as the 
operation charges would be increased very little. 


Except for the cost of water storage which should 
be apportioned to kw.-hr. output, all charges on a 
water power plant are demand charges and should be 
apportioned to peak demands of power and _ light 
classes. 


Let us take now a typical case as applying to the 
above plant. The load curve in lig. 1 may be as- 
sumed to represent such a case. Here we have the 
peak demand of the lighting class equal to 7500 kw. 
and the peak demand of the power class of 7300 kw. 
As a result the yearly charges of $450,000 are spread 
over 7300 + 7500 = 14,800 kw., instead of being spread 
over the 11,000 kw. of the total peak. As a result the 
yearly demand charges are reduced from 


450,000 450,000 
—_—— = $41 (practically) to ———— = $30.50 
11,000 14,800 


or the demand charges are reduced practically to 75 
per cent of what they would be if there were only 
one class of consumers. This shows the advantage 
of the diversity factor 1.35. Now charge each class 
in proportion to class peak demand (see calculations 
in Fig. 1.) As a result the light consumers pay 
7500 X $30.50 = $228,750 of the total and the power 
consumers pay 7300 $30.50 = $221,250 for power 
at the substation. 


The average charge for lighting is 


22,875,000 cents 
— = 1.52 cent, and adding 10 


15,000,000 kw.-hr. 


per cent gives 1.67 cent per kw.-hr. 
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Similarly, the average power charge is 


22,125,000 cents 
———_—_————— = 0.49 cent, and adding 10% gives 
45,000,000 kw.-hr. 


0.539 cent per kw.-hr. 


Here we see the effect of the load factors; the 
lighting load factor being only 22.6 per cent, while the 
power load factor is 70.5 per cent. The average load 
factor is 62.5 per cent. Without the power con- 
sumer the rate to the lighting consumer would be 


45,000,000 cents 


15,000,000 kw.-hr. 


cents ;or in other words, the lighting rate is reduced 
nearly one-half. Without the lighting consumer the 
power rate would be 1.1 cent. The mutual benefit is 
clearly shown by the example. 

The following table shows the effect of the power 
load in reducing the charges to the lighting consumer: 





= 3 cents, and adding 10% gives 3.3 


Total Light Power Proportionate charges. 
Case, peak. peak. peak, Light. Power. 
A 10,000 7,500 2,500 75 per cent 25 per cent 
B 10,000 7,500 5,000 60 . 40 " 
C 10,000 7,500 7,500 50 — 50 “ 


; The lighting consumer pays 100 per cent of all 
power charges if there are no other consumers, but by 
the addition of power consumers the lighting charges 
for power at the substation may be practically re- 
duced one-half. From the substation to the consumer, 
of course, each class of consumer must bear its share 
of the additional expense. 

There will be further differences of rates to differ- 
ent classes of lighting and power consumers, but the 
application of the principle is the same as in the above 
case. For the power consumers we start with the 
total amount to be earned by all the power consum- 
ers and by proportioning these charges according 
to the demands of the class, the total charge to the 
class is determined, and from the kilowatt-hours con- 
sumed by the class its average rate is determined. The 
method is believed to be scientific and can be made 
fair to all consumers under any circumstances. 

In applying this method to a steam plant, all de- 
mand charges, that is, all plant investment and opera- 
tion, would be proportioned to peak demand of power 
and light, and fuel and water only be charged as 
energy and proportioned to kilowatt-hour consump- 
tion of the two classes. 

It is not intended in this paper to go into the ques- 
tion of the proper rates under each class, but rather to 
limit the paper to a discussion of the general prin- 
ciples of class rates in such a way as to make clear to 
the consumer and the investor the necessity and justi- 
fication for such rates, to the end that there will be a 
better understanding of the electrical business as an 
extremely important part of the economic development 
of any community. 

The principle at the bottom of all rates is to make 
the plant earn all it can during every hour of the 
day so that the burden of the investment may be dis- 
tributed. That is, to make the rates within the reach 
of the lighting consumer, it is necessary to make low 
power rates in order to distribute the charges over 
as many kilowatt-hours as possible. 
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Di wes Pr = 7200 + 7500 4,800. 35 
System Average Rate = 0.75c. + 10% = 0.825c. 


12am. Cam. 12m. opm. 


Fig. 1. Class Charges to Substation. 


The same principles apply to nearly all public 
utilities. As a precedent for rates of this kind we have 
the railroad, telegraph, express, and postal rates. 

Generally the power service requires a steam 
reserve plant for service insurance, and usually, during 
periods of low water, storage water must be used 
and the steam reserve plant must be operated part of 
the time. It is evident that the cost of-oil for the 
steam reserve and the cost of water storage, both 
representing energy, should be apportioned to the 
kilowatt-hours consumed by each class. In general 
the total charges for power delivered to substations 
are made up in two items: 


First: Demand charges, which should include in- 
terest, maintenance, depreciation, operation and man- 
agement. 

Second: Energy charges, which should include 
oil and water for steam reserve plant and the cost of 
storage water, as these are the only items that should 
be proportioned to kilowatt hours output. 

The total charges above would be divided for 
light and power classes into demand and energy 
charges, as follows: 


total demand charge X light peak 
Light class demand charge-= 


light peak + power peak 








total‘demand charge X power peak 
Power class demand charge =—-————-————- 
light peak + power peak 





total energy charge X light kw.-hr. 
Light energy charge = 








and 


light kw.-hr. + power kw.-hr. 


total energy charge X power kw.-hr. 
Power energy charge = — ———_—_—_—— 
light kw.-hr. + power kw.-hr. 











EE 
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Without taking into account the fact that it is 
the lighting consumer who demands most of the serv- 
ice insurance of the steam reserve and who uses the 
steam reserve inefficiently because it is only used 
a few hours per day, let us make a few general fig- 
ures to see what the steam reserve adds to the energy 
costs of the two classes over those shown by the ex- 
ample in Fig. 1. 

Let us assume that the low-water period is three 
months, or one-quarter of the total kilowatt-hours 
must be supplied by steam power or its equivalent 
storage water. Let us assume the cost of oil and 
water for the steam reserve plant at 0.4 cent per 
kw.-hr. and allow the same per kw.-hr. for the storage 
water. Then 15,000,000 kw.-hr., or one-quarter of the 
total, must come from storage water or steam power, 
making a total of $60,000 per year. This will add 0.1 
cent per kw.-hr. to the total and to each class of con- 
sumers’ rates, the final rate then being 1.77 cent for 
the lighting and 0.639 cent for the power. 

Adding this 0.1 cent per kw.-hr., the average rate 
for power at the substation in the above example is: 


45,000,000 cents 


60,000,000 


and adding the 10 per cent for margin of safety, the 
average rate is 0.935 cent per kw.-hr. The average 
fair lighting rate is, however, 1.77 and the average fair 
power rate is 0.639 cent. 

It is seen, therefore, that the lighting rate is nearly 
double the average, and the power rate about one- 
third less than the average rate. It is fallacious, there- 
fore, to apply the average rate for a system to the 
different classes of consumers, or to different districts 
or towns. Each class, town or district gets the advan- 
tage of the diversity factor (usually about 1.3) for the 
system, but the rates for the class, town or district 
should be determined, by the method here used. 

If a town, for example, has a lighting peak of 100 
kw., the lighting consumers in that town must pay 


100 

—— of the total paid by all the lighting consumers on 
7500 

the system. The rate per kilowatt-hour for the town 
will be determined by dividing the total to be paid by 
the kilowatt-hours consumed, and therefore the rate 
per kilowatt-hour depends on the consumers them- 
selves; that is, on how much they consume. 

As a check on the above average lighting cost of 
power, let us see what the average cost of power for 
the residence lighting would be if supplied by a steam 
plant. The residence lighting may be taken to extend 
four hours per day and the following figures, then, are 
taken from Fig. 1: 


+0.1 cent =0.75 + 0.1 = 0.85 cent, 





Peak load steam plant............ 2,000 kw. 
Average load steam plant 4 hours 1,320 kw. 
Average load steam plant 24 hours 220 kw. 
Kw.-hr. per year, 220 x 8760— 1,927,200 
SIRE Tie NE s. vas Kone nex cena $200.000.00 
SOOOPORE i. cinin'vsinecse gn dS 44S Oxnkw 8 per cent 
Maintenance and depreciation..... 4.5 per cent 
Operation and management, etc... 2.5 per cent 
EE OIE coin esa k KS 15 per cent = $30,000.00 


Energy cost for fuel and water 
only, 0.5 cent per kw.-hr.=— 
1,927,200 x 0.005 = 9,636.00 


Ta DORE ONE DO 65.5 6d 5 ei ino vin 5000 5 o555409 008% $39,636.00 
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3,963,600 cents 


1,927,200 kw.-hr. 


PIE MIR 8c cc eerie nee ws ou8 Se a 1.55 cents 
POON. 6s pe khan sared cree exes 0.50 


Cost per kw.-hr.= = 2.05 cents 


; 2.05 cents 
This rate applies to the generating station. 


The cost of supplying power, therefore, to the 
residence lighting, will probably average 2 cents per 
kw.-hr. A sliding scale would take care of differences 
in the individual lighting rate. 

The steam plant capacity to take care of the four- 
hour peak is 2000 kw., or 20 per cent of the entire 
plant. The kilowatt-hours output is, however, only 
3.2 per cent of the total output and only 12.8 per cent 
of the total lighting load. This brings out clearly the 
reason for the high unit cost for the consumer taking 
only a small amount of energy for lighting for about 


‘four hours per day. 


It is generally known that the railroads prefer the 
freight to the passenger business, but it is not so gen- 
erally known that the power companies, at least those 
having water power, prefer power business to lighting 
business. And again, commercial business is generally 
more attractive than residence business. This is evi- 
denced by the fact that certain companies confine their 
operations to the commercial districts. One of the 
reasons for this condition is the large amount of capital 
necessary to serve the small consumer. 

Thus it is seen that the attractiveness of the busi- 
ness really varies almost inversely as the rate per 
kilowatt-hour charged, which is directly contrary to 
public opinion. 

In practice, the difficulty of determining average 
equitable rates need not be-serious. The most im- 
portant item is the amount of power consumed by each 
class, and this can be determined; the item of the 
maximum demand of each class or the proportionate 
cost to be charged to each class of business cannot be 
so accurately determined, but if an error of 10 per cent 
were made in the example of power and light cost to 
substations, it would, say, increase the power rates 
from 0.75 to 0.825 cent, and reduce the lighting rates 
from 6 to 5.7 cents. An error of 10 per cent in the 
annual cost of operation would mean an error of $300,- 
000 added to one class and subtracted from the other. 
The total amount of revenue to be earned can readily 
be determined, and, if we get the class rates within 
10 per cent of the correct amount, there should be no 
serious complaint. 

It is a cut-and-try method, but past practice has 
already largely determined class rates. The main thing 
is to have class rates that will develop the business and 
that will give consumers the right idea of the cost 
of their class of business, and not have the lighting 
consumer confused by having his mind on the power 
rate for an entirely different class of business and sup- 
posing that this rate should apply to him. 


[To be continued] 





Fusible boiler plugs which fail to operate, thus 
causing boiler explosions and loss of life, are being 
investigated by the U. S. Bureau of Standards. Tin 
plugs have frequently been found to deteriorate by 
conversion to oxide. The durability of tin plugs would 
therefore appear to be a serious question. 
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INDUSTRIAL USES OF FUEL OIL 


BY F. B. DUNN. 
(Continued.) 


Smelting Furnaces Fired With Oil. 


Many difficulties attend the use of coal or coke 
in reverberatory and roasting furnaces used for smelt- 
ing and refining metal ores. If coking coal is used, the 
volatile matter is quickly driven off, leaving a heavy 
bed of slow-burning coke. Ordinary coal reduces the 
atmosphere of the furnace at each charge, producing 
a period of incomplete combustion, during which no 
sulphur-can be oxidized by the oxygen of the air. This 
feature is particularly undesirable in reverberatory 
furnaces in which copper ores are treated. If pulver- 
ized coal is used much difficulty is encountered in reg- 
ulating the proper amount of air. Trouble is also 
caused by the settling of ash and unburned fuel on top 
of the charge and by the clogging of the flues. 

The use of fuel oil obviates all these difficulties, 
for when the fires are regulated, the flame is clear and 
steady, the furnace temperature even, and there is no 
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Fig. 54. 


smoke or soot. This desirable condition may be main- 
tained for weeks, allowing the sulphur in the ores to 
combiné with the oxygen of the air at all times. Other 
advantages accruing from the use of oil fuel in rever- 
beratory furnaces are its cleanliness, low cost of hand- 
ling, freedom from sulphur, and the increased capacity 
of production made possible by its use. 

The following table shows a record performance at 
the Steptoe plant, McGill, Nevada, on December 17, 
1911: 


SSS 


LL Ghee A bbb a hldbdbgbilc fH 


Record of a Run of a Reverberatory Furnace and Analysis of Charge. 


Total cumege per farvane: Gay, WR 6k oc cc ccceckccccceccecece 666 

CRD Ne GN Dra 6 6 ced ivicdsccvetvcdetucicbstuc 421 

COah Gmerennenn, OC Gib OU CONES ook 's cescwaccccceceeceéceciens 124.00 
Total charge per bbl. Of of], toms. ic. .c cc ccc diccisiccccéiccive 1.58 
Chay ee er COME OE TUG CRG 6 ood a daiee ccdecccececciucceees 0.63 
Equivalent gross coal, as percentage of total charge............. 18.60 

Components of Charge as Percentage of Total Charge. 
CRM scan dtewee ss cbc cdve ved ahd cukdesedeudeveddedadbecke 60.1 
chen ye CCL ECCLE COTTE OT ee re eee 16.8 
CNN ROE DE. ee kkk ko ekhbCdh ede bea ye adnecesdudand oneds 9.0 
PCE oo 6c AG ASMA TEU Sse Hd Web CETEED CC esa wskdderbdecadesewe 3.0 
DE a a Rb. O EWE CA ewe OES Oe REO Eee Cee ew de wos ceed ane eeocee 9.6 
PIE EEE ddvccaveweedeuehaeneddavecuatewdecacéaoates eoccce QS 
Slag (Assay and Analysis). 

£0) 0.40 
Oe ds Sawa dsawlwaa shheneatdde daaeacedewwsaunccdeduadetene 44.00 
Pe ean cc wens Wes cRC ddd a cneeehdecdedaddaeceeces deste 34.30 
CM Chee dar CR AN 66.6 VCS EH RRM E Kha has Gide Nee aedaeduneneds 8.60 
PRO 6 SKE EECRS EOKKUEER ADEA ECO CRGOR EO Wene che eeataeeeeeeetenr 7.40 
CSM TINO 56a ke cates eaceacseddoeucaccwdleasieeeucedenee 2.72 
Coraae GE RANGE, . BOE CUE CW 50d 06.0.6 56 6604 hab Cekéké cr ceseusees 40.40 
Draft. Water inches. 
MO og ca ced bea éce Rade eda bee sWawasedndcuce hed deuktsdewntec 0.35 
PENNE oN bss < KES CKERK eK eWedeenddeedeeedteatadastunwedeweas 0.83 
RNa Wik Hee Nh a CORE CR ENOCH G OE NhEe Edd Ke eC acd eeeeeeeeuNd 1.25 
Tents CL VOR GOS Poo é dc ddc ccccrévcivacecedevecoedéd 1010 
Deseeer . S0CROE OE GRINS eng cise ci caedeneddcscteveseaecsesx 1.5 
Burners, large Steptoe, high pressure .....c..ccccccscccccecese ails 7 
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Plan and Section of Cananea Oil Fired Furnace. 


In addition to these many inherent advantages, 
great economy can be attained by the use of a waste 
heat boiler in conjunction with oil firing, savings of as 
much as 50 per cent of the fuel having been recorded 
by this device. 

Fig. 54 shows the plan of such a furnace at Can- 
anea, Mexico; the records of a typical run in this fur- 
nace show that during a period in which 8140 tons 
of material were handled, 7003 bbl. of oil were used, of 
which only 3901 bbl. were chargeable to smelting, the 
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remaining 3102 bbl. being recovered in equivalent 


steam. 


The attached table shows typical operating con- 


ditions of two reverberatory furnaces: 


Details of Modern Reverberatory Furnace Smelting in America. 
Steptoe (McGill) 


Cananea (Nevada) 
(Mexico) (Coal) Fired (Oil) Fire 
Number of Furnaces......+ 2 5 
Average tonnage per day...- 192.3 239— 322— 
(174.4 T.M.) (216.8 T.M.) (292.1 T.M. 


Average weight of Charge.... 7% to 9 tons 
(6.8-8.2 T.M.) (12.7 T.M.) 


Average tons charge per ton 


Fuel .. .ccnccccccccscecs 5.86 3.24 5.80 
Average temperature of charge 
entering furnace........- - 500° to550°F 500°F approx 500°F 
(260°-288°C) (260°C) (260°C) 
Kind of Fuel used......+++- California Crude California Crude 
Oil Oil 
Character of Charge: 
Calcine (Hot) .....+--- 50.0%, 61.3% 56.804, 
Caleine (Cold) .....-- eve. coer aye 
Se ern er 50.00 1.2 1.4 
Conv. Slag ...-.-seeee or 9.8 7.1 
Secondaries (Cold)....-. eene 12.5 15.2 
Flux and Fettling Ores 
(Cold and Wet)..... bas 15.2 19.5 
Dimensions of Hearth..... ° 100’ x 19” 120’-10" x 19’ 
(30.48 x 5.79 m) (36.83 x 5.79 m) 
Dimensions: of Fire Box.... None None 
Top of Grate Bars to top of 
Bridge ....-- ae sie ake ° None 33-1-4"" 
(84 em) 
Top of Grate Bars to under- 
side of Roof .....-sees None 85-38-87" 
(217 em) 
Height of “Verb” or Vul- 
catory above Skim Plate.. 36-1-2"" 36" 
(93 em) (91 em) 
Dimensions at Throat of 
PUMRCO oc ccc ove esestios 7’ x1'-9” 6’-10"" x 3” 


(2.13 x .53m) (2.08 x .91 m) 
Dimensions of flue beyond 
Throat (damper flue).... 7’ x 6° 
(213 x 183 em) 


(Not Given) 


Draft in inches of water at 
Bridge .cccvcceccesecs (No data) oa" 
(.5 em-1.3 em) 


Draft in inehes of water at 


Throat ..cccccesvcccce e .18”" 77-12" 9’ 
(.383 em) (1.78-3.05 em) 2.29 cm) 
Draft in inches of water— - 
Main Flue beyond Boilers. 9” 1.25” 
(2.29 em) (3.18 em) 
115 sq. ft. 
Dimensions of Main Flue... 20” x 12" 29’-3"" x 8'-6"" 
(3.04 x 3.66 m) (8.91 x 2.59 m) 
Dimensions of Chimney..... 187’ x 12’-6" 300’ x15’ 


(57. x 3.81 m) (91.44 x 4.57 m) 
Height of top of Stack above 
Grate ceccvcccecssecss . 198’ 
(60.35 m) 
Temperature of Gas at Bridge 2700°-2800°F 
(1482°-1538°C) 
Temperature of Gas at Throat 2300°-2400°F 


316’-9-1-2”" 
(96.55 m) 
2700°-3000°F (Est) 
(1482°-1649°C) 
2200° F. (approx. ) 


(1260°-1816°C) (1205°C) 
Temperature of Gas at Far 
oe eee err 500°F 800°F (approx) 
(260°C) (427°C) 
Average Boiler h.p. per- Fur- 
nace from waste heat . 971 h.p.* 486 h.p. 632 h.p.. 


(984 C.V.) (493 C.V.) (641 C.V) 


14 tons (var.) 14 tons (var. 
(12.7 T.M) 
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Per cent Fuel recovered as : 
ORME 6 bk ewe Kes ieee es 56.62 82.3 33.8 
Per cent Fuel recovered from 
RNs bao bits vite 1s ane None 5.05 
Ratio of Concentration...... 4.96 3.31 3.40 
Tons charge per million B.t.u. 0.1574 0.122 0.171 


*Economizes are installed at this point beyond boilers. 


The use of fuel oil in blast furnaces presents 
«much more serious difficulties. In the process of smelt- 
ing with these furnaces, solid carbon plays a very im- 
) portant part, both mechanically and chemically. The 
) lumps of coke used serve to keep the charge from be- 
coming too densely packed, thus permitting the hot 
gases to penetrate more freely; and the incandescent 
carbon performs certain chemical functions which need 
not be discussed here. Thus coke or charcoal cannot 
be entirely replaced by oil fuel in the blast furnace; 
and while a few experiments have been conducted, with 
economical results, in which oil and coke have been 
used together, much difficulty has been encountered 
in the slagging of the furnace tuyeres. 

These tests were carried out without radical 
changes in the construction of the furnace; coke was 
used in the ordinary way, and the oil was injected at 
the tuyeres with a hot blast. Other tests have been 
made with specially constructed furnaces, in which 
the oil is supposed to be converted into a gas at the 
mouth of the tuyeres by means of elaborate atomizers, 
the combustion taking place in the channels leading 
to the tuyeres. These experiments were carried on 
with high gravity oils; and while the results were sat- 
isfactory from the chemist’s standpoint, the expense 
was too great to make the method commercially prac- 
ticable. 

Another difficulty in the way of using oil as a fuel 
for blast furnaces lies in the fact that if the burners are 
placed in the bottom of the shaft, the burner tips will 
soon be melted off. The operation at the start may be 
perfectly satisfactory ; but as the temperature increases 
the zone of fusion is lowered, the molten metal cannot 
withstand the great weight of material in the shaft 
above it, with the result that it is forced down unitl 
in contact with the burner tips, with the result that the 
latter are burned off. Even if this extreme difficulty 
does not arise, the sagging of the charge is soon great 
enough to close the air channels upon which the oil 


depends. 
[To be continued] 





The cost of electric power for electric furnaces or 
electrochemical plants with a high load factor as esti- 


Location of Plant. Power Company. 


mated by Dorsey A. Lyon in U.S. Bureau of Mines 


3ulletin 77 is as follows: 


Cost per , 
Nature of power, kw.-yr. Product at the Present Time. 


Braintree, England ............. Lakes & Elliott Steel Foundry Gas engine -. $110 Steel. 

Sheffield, England..............., Municipal System ............ ee cee Steam - se ilads ata wisn ora 87 Steel. 

La Praz, Savoie, PERCE. +600«sas Electrometallurgical Co, of France..Hydroelectric ....... 16 Aluminum, steel, carbide. 
Liv BE, MOLD, PPRRCS « 5.0.0.5:956:0s000% melior, Spleux @& Co, 6... cccscc cease Hydroelectric ....... 13 Ferro-alloy. 

Ugine, Savoie, France........... Girod Electrometallurgical Co...... Hydroelectric ....... 18 Ferro-alloy, steel. 
OOM, TODEMNRIG. obi. 60 ss 00a nnane BEMBICINR! Byetem .... 6s. ccccescced NE 1d. éfacaore bad aroia, 8 92 Steel. 

Remsheid, Germany ............. SENGGRwOr BUG Co... 6. iiig ec cies vcvd RNIN oe sce ase meine 87 Steel, 

Volklingen, Germany............ Rochling Iron & Steel Co.......... teen. GAS. ..6.66... 83 Steel. P 
PBOTAROT, IBY WAY ooo. incics.c esa Meraker Electric Smelting Co...... Hydroelectric ....... 8 Ferro-alloys, carbide. 
Notodden, Norway............... Norwegian Saltpeter Co............ Hydroelectric ....... 7 Nitrates. 

SRAM, TNOT VIA 0 020.010 06.6450 <0 Norwegian Saltpeter Co............ Hydroelectric ....... 5 Nitrates. ‘ ; 
Tyssedal, Hardanger, Norway....Tyssedal Power Co................. Hydroelectric ....... 10 Carbide, cyanamide. 
Trollhatten, Sweden ............. moyel Power Piant . oo. sccsisccccwe Hydroelectric ....... 9to12 Tron, zine, ferro-alloy, paper. 
PGE WOPPORS “Whisks acs csicsneeae ed Connecticut River Power Co....... Water and steam... 53 General. 

Shelburne Falls, Mass........... Connecticut River Power Co....... Water (secondary).. 29 General. 

Surnere Palle, Mans... .. ... 6.0%. aurner Falls Power Co..........<: Water and steam.... 60 General 

Turners' Falis,: Mass: ........... Turner Falls Power Co............ Water (secondary).. 26 General. 

Rumford Falls, Me............... Rumford Falls Power Co.......... Hydroelectric ....... 26 Faper, 

I ME Wi ib asin Sd Rig u anys kKocansceecaavawescuccie. Hydroelectric ....... 26 Electrochemical. 
Niagara Falls, .Canada........... Sp PRa Minnie Gh Abi catigis vies Gwe 4 Hydroelectric ....... 20 Flectrochemical. 
South Carolina.................. Southern Power Co Hydroelectric ....... 2° Nitrates. 

South. Chicago, Th... ..5,.¢.%40% Steee, GAS ......0665- 43 Steel. 

South Carolina ......... Hydroelectric ....... 25 Aluminum. 

Snake River, Idaho Hydroelectric ....... 12 General. 

Fferoult, Cat: ..... eee ne Hydroelectric .....-- 16 Pig iron. 
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INSIDE WIRING METHODS 


, By JOHN CARRELL 
Rigid Conduit Systems. 





j 
& 


Rigid conduit is made of mild steel tubing of 
weight and cross section about equal to ordinary com- 
mercial pipe and with metal treated to resist corro- 
sion. The interior is made smooth, covered with a 
metallic coating or enamel so as to present a polished 
surface to the wire. The completed conduit is in 
lengths of ten feet, each provided with Briggs’ stand- 
ard pipe threads and one coupling. It is used in build- 
ings of fireproofed construction or where the installa- 
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tion of wires by means of porcelain insulators is not 
feasible or desired. The only limitations to its use 
are physical or chemical conditions. The smallest 
conduit used for lighting installations is the nominal 
Y in. pipe having an actual inner diameter of .62 in. 

The object of a conduit system is to form a wire- 
way which will render the enclosed system perma- 
nently accessible or so that, if necessary, the wires 
in any part of the system may be withdrawn or re- 
placed without disturbing any completed surface. To 
this end the conduit is run continuously between 
places of access to the wire-way where it is secured to 
metal boxes or fittings especially designed for the 
purpose used. Sometimes the end of the conduit, 
properly equipped, serves as a terminal point. There 
should be the fewest possible number of bends be- 
tween these outlets. 


Outlet boxes used in connection with conduit 
systems vary in form, size and construction, according 
to location and use. Their uses are legion and the 
types for each use manifold. Those for the run of 
the work are of pressed steel with wall thickness 
.078 in. minimum; are drilled for screws to secure the 
boxes or to attach accessories, and are equipped with 
“knockouts” or removable round plates to provide for 
the entering of conduit. Cast metal boxes of com- 
pact form, made to include female nipples and de- 
signed to be supported by screwing on the conduit, 


are largely used for exposed work. Boxes of water- 
tight construction are used in wet places or where 
vapors exist. 

Junction boxes are used where necessary to form 
a junction place for conduits at other points than ‘at 
outlets. They are constructed on the general lines of 
pressed steel outlet boxes, but often of larger size; 
they are also frequently inserted in long runs of con- 
duit to shorten pulling in distances. 
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Outlet Boxes for Concealed Work. 


Cabinets are usually made from sheet steel of 
thickness varying from a minimum of No. 16 U. S. 
metal gauge, according to size. Doors are fitted to 
close against rabbets or provided with turned, over- 
lapping flanges so as to be dust tight. When a cab- 
inet encloses a panel board, a gutter or wire-way is 
provided, partitioned from the panel space with bar- 
riers of metal or of insulating material, from which 
wires enter to their respective terminal connections, 
each through a bushed hole of proportionate size. 


The installation requirements for cabinets, out- 
let and junction boxes are that they be well secured in 
place with outer edges flush with the completed sur- 
face or projecting therefrom. To entirely fulfill the 
object of a conduit system cabinet gutters and junc- 
tion boxes must be so installed that they may be 
kept accessible and so that the trims or covers thereof 
will be completely removable when the several screws 
which fasten them are withdrawn. 

For electrical reasons all metal parts of a con- 
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cuit system must be grounded. This is usually ac- 
complished by running a copper wire from a con- 
venient place in the system to a water pipe or to a 
gas pipe or supply or “street’’ side of the gas meter. 
The connection is made between the two piping sys- 
tems with clamps equipped with lugs into which the 
connecting wire is soldered. To maintain the con- 
tinuity of this ground connection through outlet boxes, 
cabinets, junction boxes, etc., necessitates the elec- 
trical bonding of the conduit to these fittings; also 
outlet boxes must be bonded to gas pipes, at combi- 
nation outlets. This “ground principle” is a large 











Service Gaul 
Outlet Fittings for 
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factor in determining the type of construction used in 
conduit work. 

The ends of conduits are bonded to metal walls 
of boxes and cabinets by means of locknuts or thin, 
threaded washers. Two locknuts are set up tightly on 
each conduit thread, forming a clamp with the wall 
of the box between. Each end of conduit is equipped 
with a bushing, or extra end designed to protect the 
insulation of wire from abrasion. A device, secured 
to the outlet box by stove bolts and clamped to the 
gas pipe by tightening a machine screw is used at all 
combination outlets. 

As a rule conduit should not pass over any sur- 
face for a distance greater than 5 ft. without a sup- 
port equivalent to a well secured pipe strap unless 
otherwise secured by the construction of the building. 


Where conduit is to be run in damp places, such 
as on the exterior of a building or underground or 
where it is to be embedded in concrete the joints 
should be filled with a conducting compound to pre- 
vent the entrance of moisture. 


Figuring labor on a conduit job is usually done by 
allowing so much time for each unit of the several 
divisions of work, a subject touched upon in a pre- 
ceding article. The labor on running pipe, pulling 
in wire, splicing and testing is commonly based on 
the number of feet of pipe. This method, while more 
accurate than figuring the time on the basis of outlets, 
is somewhat erratic. There is another way. 

Example: On a class C building with conduit 
run in furred floor above, one circuit had 9 outlets, 
8 switches and required 200 ft. of pipe. The time 
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required to complete job, including all work, except 
setting switches, was 3.5 days. 


Setting 17 boxes ..... siciah aisle aie eA ww Aenea leds 1 day 
NE ND E ARNNIND 5.5 6950-056 b.4: 0 6.0 cisine vi noel 2 days 
Pulling-in, splicing and testing............... 4 hrs. 





3 days, 4 hrs. 


If this job had the same quantity of pipe but 
only 5 outlets, then with same method of figuring 
the time would be 2 days 6% hours. The actual time 
to run the pipe to the five outlets should be 1 day 
and 3 hrs. and the time for pulling in, splicing and 
testing, 234 hrs. If 200 ft. of pipe were run to one 
outlet the time should be under 5 hrs. for the pipe. 

The amount of labor on any job should be based 
not only on the number of feet of pipe but also on the 
number of points wired to. If the job in the exam- 
ple were just twice the size it would be reasonable to 
expect that the amount of labor would be double. 


Pee St OEE SUORGE. osc bi ee 6508 oy go dn ane ee 2 days 
PROFIT NUS. Gains cancaesienesisaw ee ceavnreuees 4 days 
PUUMIETAROEG,.yialaree orelegibinais Wiberg hale Keearwatelaleiys 1 day 

7 days 


Taking the product of No. of feet of pipe X out- 
lets. 
1st job— 200 x 17= 3400 
2d job = 400 x 34= 13600 
V 3400 = 58.399 Vv 13600 = 116.8 
58.399 : 116.8: : 7: 3.5 or twice the labor. 


Find for each type of job the average feet of pipe 
run to a certain number of outlets in one day ana 
extract the square root of these pipe X outlets, thus 
securing a constant. Find the square root of pipe 
X outlets on job estimated and divide by constant. 
If figures are too large for convenience, reduce to 
units of 1000 ft. 


[To be continued] 


LETTER TO THE EDITOR. 


Arc Lamp Photometry. 

Sir:—Mr. Rogers’ comments in your issue of De- 
cember 26, 1914, on my article on Arc Lamp Photom- 
etry in your issue of October are very interesting. 

It is an open question, however, whether it is ad- 
visable to attempt to reply to Mr. Rogers. Certainly 
it is unnecessary to enter into any controversy in re- 
gard to the commercial integrity or common business 
honesty of either of the big manufacturing companies 
as their position is too high to be materially affected 
by anything that either Mr. Rogers or myself may 
write. In the same way it is probably unnecessary to 
comment on certain parts of Mr. Rogers’ criticism of 
my method of testing. I certainly did not intend to 
advocate testing 4 ampere lamps on 6.6 amperes or 
testing 6.6 ampere lamps on 4 amperes, nor would I 
advocate testing anything on “an unknown current.” 
It does not seem likely that any one would be sert- 
ously mislead by my article as it is obvious that a 
test to be of any value must be made under service 
conditions. As a result of hundreds of tests on arc 
lamps, using both the method outlined by Mr. Rogers 
and the method outlined briefly in my article, I find 
there is no appreciable difference in the results ob- 
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tained by the two methods. The method outlined in 
the article is merely more convenient. 


In the same way it is probably unnecessary to 
comment on Mr. Rogers’ statement, that in regard to 
diffusing globes. Mr. Rogers, of course, understands 
that no competent arc lamp man would make tests 
with diffusing globes and his comments are therefore, 
in a measure, unwarranted. 

In regard to Mr. Rogers’ defense of the magnetite 
lamp, it would seem that this is also unnecessary and 
uncalled for as there was no intention whatever to 
in any way belittle the commercial position of that 
lamp. Here again, anything that Mr. Rogers or I 
may say or write will have very little effect. The 
magnetite or metallic flame lamp as made by the two 
large companies at the present time is without a rival 
in its particular field. It gives a beautiful white light, 
has an excellent distribution curve, is reasonable in 
first cost, easy to maintain, and quite efficient. 

My principal reason for commenting on Mr. Rogers’ 
article is not to take issue with him on any of these 
points but because it is possible that some of us may 
perhaps get a wrong impression in regard to certain 
points which he brings out, and because I believe Mr. 
Rogers’ letter serves to emphasize a very important 
point. For example, he illustrates a prismatic re- 
flector in which. practically all the light above the 


horizontal plane is thrown out at a useful angle in a. 


practically parallel beam. It does not seem likely that 
Mr. Halvorson and the very practical body of engi- 
neers associated with him have built a refractor which 
actually concentrates this light in a narrow band as 
illustrated. In all probability the beam is spread some- 
what so as to get a distribution over a considerable 
angle and so as to give a better distribution on the 
street. Mr. Rogers states that the lamp with the re- 
fractor has a maximum candle power of 900, this being 
directly comparable with the 630 candle power men- 
tioned earlier in his article. In other words he would 
have us believe that the practical illumination on the 
working plane will be 50 per cent greater. In this con- 
nection it is well known that the use of candle power 
ratings for concentrating refractors or reflectors is 
open to great objections. [or example, from Mr. Rog- 
ers’ statement, we would expect that the illumination 
on the street would be that produced by a point source 
of 900 candle power. As a matter of fact Mr. Rogers 
is probably unjust to the new refractor as it will give 
a practical illumination at a certain angle much greater 
than would be indicated by a 900 candle power rating. 
This, of course, is because the law of inverse squares 
does not apply to a concentrated beam of light. In 
a searchlight, for example, in which the rays are 
nearly parallel, there is practically no difference in 
the illumination of a plane at 16 ft. or on a plane at 
8 ft. Where the concentration is in only one direction, 
as indicated by the illustration in Mr. Rogers’ article, 
the illumination theoretically diminishes inversely as 
the distance and practically somewhat faster. 

It would seem to me that Mr. Rogers’ statement 
in regard to 900 candle power is misleading and un- 
less he gives us some limiting data, such a statement 
is without practical value. It certainly would not 
be a true measure of the efficiency of the prismatic 
refractor. 


JOURNAL OF ELECTRICITY, POWER AND GAS 65 


The original reason for writing this letter is that 
I think Mr. Rogers’ letter brings into relief the point 
that I touched on briefly in my original article which 
I would like to enlarge on as follows: Photometric 
tests are extremely valuable to the arc lamp designer 
and are a positive necessity if true progress is to be 
made in the art. They are, however, of only second- 
ary importance to the users of lamps and too much 
stress should not be laid on them in connection with 
the selection of lamps. The practical aspects of illum- 
ination are too often lost sight of in the consideration 
of purely academic laboratory questions. Mr. Rogers, 
for example, has evidently made a test of a lamp 
equipped with a special refractor and has found that 
at a certain distance he gets 50 per cent more light. 
He therefore rates the lamp 50 per cent higher than 
the lamp without the refractor. Probably if he had 
gone twice as far away he would have gotten 1200 
candle power or more as a value. Such tests and 
ratings are absolutely valueless for any practical pur- 
pose. This is practically true in connection with 
street lighting. An are lamp for city illumination 
should be reasonable in cost, pleasing in appearance, 
and quiet in operation. None of these points are in 
any way determined by a consideration of distribution 
curves. From considerable practical experience I 
question whether the average citizen can tell whether 
a lamp is giving 300 candle power or 600. He can, 
however, tell whether it is pleasing in appearance or 
not, and he will comment on the presence of bright 
bands or shadows on the street. It is my personal 
opinion after spending a great deal of time with my 
eye glued to a photometric tube, that one learns more 
about arc lamp design by watching the lamps in prac- 
tical operation on the street than can be learned by 
laboratory tests. So far as the ultimate users of the 
lamps are concerned their own good sense and powers 
of observation are undoubtedly of more value than any 
amount of photometric tests, and certainly photo- 
metric tests or statements founded on such tests that 
are incomplete or misleading are worse than useless. 

In regard to the light given from the various lamps 
I would again repeat that my experience is that the 
illumination produced nearly always falls short of 
what would be expected from the manufacturers 
statements. The later type of lamps, among which is 
the magnetite, come much closer to the expected per- 
formance than any of the earlier forms, but my ex- 
perience, which has been considerable and which has 
been backed up by a large number of tests, causes 
me to think that the manufacturers are somewhat 
over-optimistic. It should be borne in mind that I 
am talking about the lamps in actual operation on the 
street and not about laboratory tests, especially tests 
with concentrating refractors and reflectors. It should 
also be understood that this is a general statement 
and is not aimed at any lamp or manufacturer, and 
certainly not against the magnetite lamp. It should 
also be understood that my comments on Mr. Rogers’ 
letter are not in the nature of a criticism of the appa- 
ratus he is writing about but only a criticism of his 
presentation of its virtues, which I can readily see 
would be many. 

Yours very truly, 
Los Angels, Cal. FORD W. HARRIS. 








66 
INDUCTIVE INTERFERENCE. 
(Here is presented a continuation of the steno- 
graphic report of the discussion. on the Report of 
the Committee on Inductive Interference to the 


Railroad Commission of California before the San 
Francisco Section of the American Institute of Elec- 
trical Engineers —The Editor.) 

[Continued.] 

J. E. Woodbridge: Answering Mr. Bowie’s discussion of 
the rulings on switches, I wish to take exception to his re- 
mark that there is no foundation in fact for these rulings. I 
also wish to dissent from his opinion that it is not commonly 
recognized that air switches are objectionable from this 
point of view. 

Speaking first with reference to the published data on 
the subject, I call your attention to the fact that the rise 
in -pressure in the power circuits is no measure of the in- 
ductive effect on communication circuits. While I am not 
altogether convinced that oil switches cause a higher rise in 
pressure than air switches, and would not be convinced except 
by a long series of tests, even if the oil switch does cause a 
higher rise in pressure we could not conclude from that that 
the oil switch causes a greater inductive effect on parallel 
communication circuits. The commonly recognized fact—which 
Mr. Bowie does not recognize—is based on this reasoning, 
with which I think we will all have to agree: An oil switch 
has been found to open the circuit within a relatively small 
number: of -cyeles, usually I believe from 6 to 10, according 
to the speed of the switch and the frequency of the circuit. 
An air switch worked under load at high voltage breaks the 
circuit in a relatively large number of cycles, usually I be- 
lieve 100 or more cycles. It is inconceivable that the three 
are of a triple-pole air break switch can be made to break 
as nearly simultaneously as the three arcs of a triple pole 
oil switch. The time interval after the breaking of the first 
are and before the breaking of the final arc introduces a 
very large unbalanced voltage or current or both in the 
power circuit which is broken by the switch. This large un- 
balance is what we have defined in the report as the re- 
sidual. This residual is frequently under load conditions of 
sufficient magnitude to give on a parallel telephone circuit, 
what is best defined by the slang expression ‘‘a bat in the 
ear.” 

Referring now to rule 2j, “Use of Air Switches,” the sec- 
ond sentence in this rule reads as follows: “This applies to the 
entire power system, any circuit of which is involved in a 
parallel, unless such switching is so remote as not to cause 
harmful transient disturbances in the communication cir- 
cuits.” This might perhaps have been better worded; and 
it was the spirit of the wording ‘‘unless such switch is so 
remote (or of such a character) as not to cause harmful 
transient disturbances in the communication circuits.” This 
additional wording is really involved in the rule, as a re- 
moteness of only a few feet might be sufficient to avoid 
harmful transient disturbances, providing the switching was 
of such a character as not to cause such disturbances. 

I am getting back to Mr. Babcock’s point, that the rule 
is aimed at the effects of the switch, and not at the form 
of the switch. 

The Chairman: I think the Allies are a little in ad- 
vance. I would like to hear from the other side if we have 
any representatives who wish to carry the discussion further. 
It seems that difference of opinion is what makes engineers, 
and I am sure we have several engineers present. Is there 
anybody else who would discuss the matter? Professor Ryan, 
I would ask you to express a few opinions. 

Harris J. Ryan: I was asked some academic questions 
in regard to a certain case that c2me up in a communica- 
tion parallel in the southern part of the state. It may be of 
interest to us all here, more especially because the case does 
not seem to be covered by the report. The report is a wonder- 


ful document, not only because of its character, the work upon 
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which it reports, and the manner in which that work was 
accomplished, but likewise because of the spirit of co-opera- 
tion that has pervaded the entire undertaking. 

The report, as I understand the matter, confers upon 
the power companies the privilege of operating, perhaps tem- 
porarily, in an emergency, a long tap line connected from a 
power circuit, through a bank of 3-phase Y-connected auto 
transformers, the neutral not grounded, the voltage from the 
power system side 65,000, to the tap line side, say at 50,000. 

Now under those circumstances you will note that you 
have a certain residual voltage as it is referred to in the 
paper, harmonics more particularly, and a fundamental if 
there is unbalancing exerted through the line condensers 
and active in setting up a residual current through such line 
condensers. The line condensers on the tap line connect 
to ground, and on the power side connect back from ground, 
and the single phase action of the fundamental, third har- 
monic, fifth, ninth, etc., as they are present, residual voltages 
will be active in setting up a single phase current. By the 
emergency connection that was made up in this manner, 
a telephone line, that paralleled the power circuit for a 
distance was put quite out of commission for the time 
being. Now one cannot open up the ground and put in 
an ammeter and read these residuals, but one can set up in 
the laboratory a model of this state of things, and imitate 
the condensers that are present necessarily on the line, 
and thus find that the condensers are quite important be- 
cause of the circuit they establish through earth shunting 
the auto bank. From the laboratory results one must expect 
that there is at work in these cases quite an interference 
current. I fear, unless we go on record accordingly in the 
discussion of this paper, that some might not think of the 
consequences, and install equipment as stated and be dis- 
appointed in the result. 

L. B. Cramer: Mr. Babcock has cleared up some things 
that were not exactly clear as I read the report, as to what 
kind of switches might be used. I must say that I do 
not believe I can quite agree with Mr. Woodbridge about 
the speed that he speaks of in the air break switches. While 
certain air-break switches might operate at such speeds I 
have seen air-break switches where an attempt was made 
to cut down the speed; and I have a certain engineer in 
mind who made a rather rash statement to a man who was 
in a position to furnish a very good type of air switch, that 
if he could show on the oscillograph tests certain things, 
his company would be in a position to give a rather large 
order for the switch. He was so thoroughly convinced of 
what the results would be if records were taken that he 
made this statement; and after the tests were made he was 
so much taken back that he had nothing to say; and since 
that time the company I understand has placed an order even 
larger than what the man said they would do before the 
tests were made; but he was rather slow in being convinced 
after he saw the records, and made largely with equipment 
of his own company. He was hardly willing to give in then. 

I haven’t any tests or anything to back up other than the 
oscillograph records or what the inductance effect or the 
effect on the communicating circuits might be in opening 
such air break switches; but I have had receivers to my 
ear at times when such switches were opened; the effect 
on certain lines, especially on railroad companies where the 
communicating circuit is carried on the same poles as the 
transmission circuit, or separate piles on opposite sides of 
the right of -way, is to give same somewhat of a bat in 
the ear; but where it is carried on a separate, pole line on 
the opposite sides of a right of way, the sensation to the ear 
is noticable but not extremely objectionable—not so that 
a dispatcher having a headset would necessarily advise a 
man who is going to open the switch to let him know when 
the switch is going to be opened, so he would not have his 
ear shocked. 
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There is one thing in connection with superimposed tele- 
phone circuits that I have not had time to read all that is 
contained in this report; but in glancing over it hurriedly 
I would judge that the inductive effects were supposed to 
have serious results. 

I have in mind a circuit that was carried on the same 
pole line, a high voltage transmission line; and it was dis- 
covered that that line might be simplexed, and they thought 
probably that the telephone service would be of very little 
use, but it was desired to do this from the telegraph stand- 
point; and the result was very surprising to find in this par- 
ticular case after the line was simplexed, that the telephone 
service over the line was better than it was before. 

There has been carried out by this committee a rather 
elaborate series of tests in certain localities with certain 
climatic conditions. The question came to me, “I wonder if 
in some other part of the United States these same results 
repeat themselves?” 

W. M. Smith: Might I ask any of the committee who are 
present whether any static effects. were considered? Per- 
haps they were ruled out because it was a committee on in- 
ductive interference; but some years 2go I was connected 
with one of the earliest installations of single phase railroad- 
ing in the East—11,000 volts. It was on the Erie railroad 
in the state of New York. I was responsible for the over- 
head construction, and I did not have to bother with the 
telegraph. end of it. That was up to the railroad company. 
A number of experts were called in from the Western Union 
and the General Electric, and they had quite a time and 
gave it up. Finally an old expert out of the Western Union 
office of New York, who was supposed to be almost down 
and out, from old age, was sent up there to recuperate; and 
after spending about six weeks he devised some scheme 
whereby the very evident interference between the 11,000 
trolley and the telegraph line of several wires alongside the 
track was pretty well overcome. I did not attempt to go 
into the matter myself except to see what luck he had in 
avoiding the disturbance. He devised some very simple re- 
sistance and condenser schemes, if I remember rightly, and 
the results were quite satisfactory from the railroad com- 
pany’s standpoint, They were conducted under the auspices 
of the superintendent of telegraphs of the railrozd and 
worked out all right. This particular interference, accord- 
ing to my remembrance, was supposed to be static rather than 
inductive. I have been wondering whether static effects were 
considered or received consideration by the committee, as 
distinguished from mixed up inductive effects; because from 
this experience I had it struck me that they have something 
to do with it sometimes. 


It looks to me in general as though the. report was a 
finely constructed document. I am not only interested in 
the matter of co-operation which Mr. Bakecock mentioned in 
particular; but also the careful technical -anguage which 
was employed in presenting the mztter. I think anyone 
who reads the report with any care cannot fail to be struck 
with the very earnest attempt on the part of the man or 
men who drafted it, to make it as absolutely clear as possi- 
ble. I think the report from that standpoint 2lone is quite 
an unusual and practical document. I cannot but get the 
impression from it that it puts up some pretty difficult prac- 
tical problems to the power man and the railroad man. 
Apparently the man with a single phase proposition, no 
matter how technically attractive it may be, has got to 
pretty near go on his knees hereafter before he can receive 
consideration—or at least such seems to be the import of 
the decision. Whether or not that may retard any future 
development I don’t know; but cone element of the report 
struck me, and that was, it might be quite difficult for a com- 
pany desiring to construct a power line in a congested dis- 
trict, where there were already a number of power lines and 
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a number of telephone leads in existence—it might be quite 
difficult and very expensive, in view of the other restrictions 
that the state of California has placed an overhead con: 
struction of high tension current, it might be quite aifficult 
to get a new line into existing territory, perhaps in some 
cases almost impossible, in view of the physical distance 
of the separations required by the existing requirements;.and 
also by the new imposition—I won't c2ll it an imposition—I 
don’t mean impcsition in the sense of an injustice—but the 
burden I will say of giving very much more consideration to 
the telephone interests than has heretofore -been the; habit 
with power men. 


A. H. Babcock: There is just one point that Mr. Smith 
has developed I wish to emphasize, and I thank him for 
bringing it up. He has stated very clearly the point of view 
of many people in discussing this problem, viz: that the 
telephone circuits are not to be considered, but it is the 
effect on the development of railways or power companies 
that must be ‘considered. It is not so much the technical 
point that I want to speak to now, but it is the equity of 
the thing, What is the greatest good for the greatest num- 
ber? Does it consist in interfering with our telephone serv- 
ice, with our communication with each other? When we 
take down a receiver on our desk and want to talk to some- 
body else, is that to be considered at all? If it is not, we 
might just as well stop talking. It is the big thing and the 
broad thing that we are concerned with—not the immediate 
effect on the power circuit or railroad circuit or telephone 
circuit, but the sum total of the effects on the transaction 
of your business and my business with which we are con- 
cerned; and when Mr. Smith or anyone else calls attention 
to the effect on the development of the railway circuit and 
the power circuit, I want him at the same time at least to 
consider the effect on the communication end of the game, 
because those mutual relations are what we have been try- 
ing to consider for the last year and a half. 


R. W. Gray: Mr. Smith asked if there was any member 
of the Inductive Interference Committee present who could 
tell: him whether or not they had taken into consideration 
static effects. I think that is very fully explained in the re- 
port. There is a great deal of data in the effects of elec- 
trostatic induction. I think there is a misconception in Mr. 
Smith’s mind, due to the fact that telegraphers always 
refer to anything that causes trouble on a telegraphic cir- 
cuit. as static. What Mr. Smith referred to as a bat in the 
ear is what a telegrapher would call a static kick; and re- 
garding the simple device that took the kick off the line, it 
is a fact well known, because if you hang enough capacity 
on the alternating circuit it will take all the juice off the 
line. 

[To be continued] 





Electrical detection of icebergs by means of a sub- 
marine telephone recording the submarine echoes from 
the submerged portion of a large iceberg, of the sound 
waves sent out by striking a ship’s bell lowered under 
water, is being investigated by the U. S. Bureau of 
Standards. Past experiments have been sufficiently 
promising to warrant further trial. With regard to 
recording temperatures in the vicinity of icebergs by 
means of an electric resistance thermometer, the gen- 
eral conclusions were that the temperature variations 
in parts of the ocean far removed from the ice are 
often as great and as sudden as in the immediate 
neighborhood of icebergs, and that it is not possible 
to draw positive conclusions as to the absence or prox- 
imity of ice from the temperature records of sea 
water. 
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The necessary difference in the rate charged for 
electric light and that charged for electric power is 
the cause of much dissatisfaction 
Justifying and misunderstanding among light- 
Class Rates ing consumers. Many people be- 
lieve that they should enjoy the 
same rate for lighting their homes as is charged for 
running the motors in a brewery. This fundamental 
article of faith, or rather doubt, is so deeply rooted 
in their minds that no ordinary argument will con- 
vince them to the contrary. Doesn’t the same wire 
and the same current go to the brewery as to the 
home; yet why should one pay two cents and the 
other ten cents a kilowatt-hour? 

Oh kilowatt hour! how great has been the cost of 
thy name! Like Proteus of old, who had the power 
of assuming any shape he chose, you are always a 
kilowatt hour, no matter whether you are serving 
light, heat, cold or power. Little does the value of 
your service avail. Whatever is the cost of generating 
you, that, and that only, is the basis upon which we 
will buy you. Nor do we understand why you cost 
more when you are used just a few hours for lighting 
at night than when you are used all day for power. 

Last week the suggestion was made in these 
columns that such complaints could have been ob- 
viated by differentiating between the names of the 
service for which current is sold, lighting being sup- 
plied in “lumen hours.” But perhaps a better way 
than thus avoiding the issue is the argument by 
analogy adopted by Frank G. Baum in his paper on 
“The Best Control of Public Utilities,” a part of 
which appears elsewhere in this issue. By avoiding 
such terms as diversity factor and load factor he 
greatly clears the issue. 

People have become accustomed to different rates 
for passengers and freight on railways. They realize 
that it is just for a passenger to pay twenty times the 
ton-mile rate charged for freight and they understood 
that it is only by making freight rates low enough to 
to attract great traffic that it is possible to give a low 
passenger rate. 

In the electrical industry lighting corresponds to 
the passenger business and power to the freight busi- 
ness. If half the total cost is due to supplying power 
(hauling freight) and half to lighting service (pas- 
sengers) each of these classes should bring the same 
revenue. But if power consumers use five times as 
much current as lighting consumers it is evident that 
their unit rates should be in the ratio of one to five, 
ie., if the power rate be one cent, the lighting rate 
would be five cents at the substation. 

As a matter of engineering fact it costs far more 
to supply lighting consumers than power and further- 
more the power consumers use much more of the total 
available energy. In addition the more power sold 
at a low rate the lower the proportion of the total 
cost which must be borne by the lighting consumer. 
If it were not for the fact that power (freight haul- 
ing) is low enough to attract large volumes of busi- 
ness, lighting (passenger) costs would be prohibitive. 
If it were not for the low grade business the rates for 
the high grade business would be greater. The fact 


that lighting rates are lower today than they were 
ten years ago is mainly due to the day power load 
which has been added. 
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The reasonableness of basing electric rates upon 
the class of service rendered is so manifest that it 
should be seriously considered by all rate-making 
bodies. This distinction has long been recognized in 
the case of the railroads and was recently adopted by 
the telegraph companies in their night-letter service 
so that there should be less difficulty in explaining 
the principles and the advantage of such rate classi- 
fication. 


In response to the efforts that have been made by 

the central stations to develop off-peak business and 

as a result of the curtailment of 

An Undeveloped [European electro-chemical imports 

Power Market since the war there is every evi- 

dence that the next five years will 

see the development of a number of great electro- 

chemical industries on the Pacific Coast. The power 

companies are offering attractive rates to industries 

which work while others sleep, raw materials are 
abundant and the market is ready. 

The field of greatest immediate attraction is in 
the manufacture of the ferro-alloys which are used to 
alter the properties of steel. The electric furnace 
is better adapted to this purpose than the blast fur- 
nace employing carbon as a reducing agent because it 
gives a higher proportion of manganese, silicon, 
chronium, titanium, tungsten, vanadium or other ele- 
ment desired. It is also susceptible to more accurate 
temperature control and produces a more uniform pro- 
duct. 

The electric smelting of iron ores has always 
been a fertile field for research and represents a tre- 
mendous investment in experimental work. In Nor- 
way it has been developed into a commercial industry 
largely on account of the low cost of power and the 
excellent grade of iron ore, both available at tide-water. 
A good grade of pig iron has been produced at 
Heroult, but the manufacture of ferro-alloys has 
proven more profitable. The difficulty of getting a 
suitable form of carbon as a reducing agent has re- 
tarded the development on the Pacific Coast where 
coke is scarce and charcoal too expensive. Crude oil 
is not a satisfactory carbon source, though promising 
experiments have been made with fixed gases pro- 
duced from it. The suggestion is here made that the 
carbon briquettes which are now made as a by-product 
in the manufacture of oil-gas would prove satisfac- 
tory for the purpose. The lamp-black from gas works 
has long been a drug on the market, though it is 97 
per cent pure carbon. 

Another promising field is in the manufacture 
of air nitrates for fertilizer. The supply of Chili salt- 
peter is being rapidly exhausted and the nitrogen 
famine predicted by Crookes some years ago would 
now be a reality if it were not for the fixation of 
atmospheric nitrogen. This has been successfully 
accomplished by several inventors and is now a flour- 
ishing industry to several parts of the world. 

There is little choice between the several pro- 
cesses which have been devised for this purpose, as 
they all give about the same efficiency when meas- 
ured by the unit weight of nitric acid produced. 
It has been found in practice that about one-seventh 
of a pound of nitric acid is formed per kilowatt-hour 
of electrical energy, a theoretical efficiency of about 
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four per cent. Great success has attended the use 
of high frequency current for this purpose and there 
is great likelihood that a small apparatus will soon 
be perfected so that every farmer can make his own 
nitrates on the ground. 

Many other developments of the electric furnace 
for metallurgical work are a possibility of the near 
future. On account of the high load factor these in- 
dustries are desirable from a central station stand- 
point. The conclusion to be drawn is that the un- 
developed market for electric power is almost as large 
as the undeveloped power which will be unavailable 
when governmental restrictions are removed. 


The competition of the “jitney bus,” to which ref- 
erence has previously been made in these columns, 
is seriously affecting street rail- 
way earnings in all Pacific Coast 
cities. If this were fair compe- 
tition on even terms the street rail- 
way men would have but little to say, but its unfair- 
ness is so manifest that they are seeking to have the 
traffic properly regulated. 

In the first place the nickel-buses take only the 
cream of the traffic, the short, haul, while the street 
railways are obliged to carry passengers to suburban 
terminals for the same fare. The street cars give 
transfers, maintain a regular schedule during the most 
inclement weather and offer a dependable service. 
The buses do not. 

Furthermore, the street railways must have 
franchises, their taxes are an important element in 
the municipal revenue, they are held responsible for 
all accidents to life and limb, and are required to main- 
tain their right-of-way. The bus escapes all these 
burdens. Both are common carriers, and if it is just 
for one to come under the jurisdiction of a public 
utility commission it is certainly right that the other 
should be regulated likewise. 

Little has been done as yet to regulate this mush- 
room growth. It is characteristic of the law to lag 
a half cycle or more behind economic progress. The 
municipalities have been waiting for the state com- 
missions to assert their authority and the commis- 
sions will not interfere until local regulation has been 
tried out and failed. 

In San Francisco the Exposition authorities wel- 
come this adjunct to the means for handling the crowds 
which will visit the grounds, though the buses have 
been barred at the San Diego fair. At Los Angeles, 
where the “jitney” originated on the coast, the num- 
ber of buses are increasing at an alarming rate. Berk- 
eley refuses to allow competition along a street where 
an electric railway is operating under franchise. 
Seattle is expected to forbid their use along park drives 
and boulevards. 

The ultimate answer to the question is an eco- 
nomic one. If the bus drivers are compelled to carry 
accident insurance bonds and to pay a gross revenue 
tax the competition would then be on a more equal 
basis. The buses give to street railways a valid argu- 
ment for changing zone fares, should they so de- 
sire. The obligation to serve unprofitable territory 
along franchise routes calls for protection against 
unfair competition in the short haul, level ground dis- 
tricts. Time alone will work out the solution, 


The “Jitney” 
Bus 
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PERSONALS 


A. M. Hunt, consulting engineer at San Francisco, is mak- 
ing a brief trip East. 


H. L. Bleeker, of the Washington Water Power Company, 
was a visitor at Seattle recently. 


Cc. V. Schneider, electrical contractor of Sacramento, was 
a visitor at San Francisco during the week. 


H. R. Noack, president of Pierson, Roeding & Co., San 
Francisco, is on a trip through Northern California, 


R. L. Frickey, engineer of the Northern California Power 
Company, Redding, California, was a recent visitor at San 
Francisco, 


Chas. Northcutt, district engineer of the Sierra & San 
Francisco Power Company, Modesto, recently spent a few days 
at San Francisco. 


Guy W. Talbot, president of the Pacific Power & Light 
Company, Portland, was a recent visitor to Seattle on busi- 
ness. 

H. V. Greene, auditor for H. W. Johns-Manville Company, 
Chicago, at present at San Francisco, is making a business 
trip of the Pacific Coast, 

J. E. Werlein, special agent for the Portland Railway, 
Light & Power Company, has been appointed statesman of 
the Jovian Order at Portland. 

O. L. Coward, of the power and mining department of the 
Seattle office of the General Electric Company, is at San 
Francisco on company business. 

J. H. Kelly, assistant treasurer of the Seattle branch of 
the Western Electric Company, has returned from the West- 
ern Electric Credit Men’s Conference at Chicago. 

L. F. Davidson, formerly with the Pacific Light & Power 
Company, Los Angeles, resigned to become associated with 
the firm of Holabird, Reynolds & Co., San Francisco. 

W. C. Cheney has begun the construction and installation 
of an electric light and power plant in the town of Coupeville, 
Washington, the cost of the plant approximating $3000. 

P. S. Benjamin, for some time associated with the United 
States Steel Products Company, San Francisco, has become 
associated with the Holabird-Reynolds Company, San Fran- 
cisco. 

W. N. Winter, formerly general superintendent of the 
Oregon-Washington Telephone Company at Hood River, Ore- 
gon, has acquired the controlling interest of the company 
and has been elected president. 

J. W. White has resigned as salesman with the San Fran- 
cisco office of the General Electric Company to devote his 
entire attention to the work of the Industrial Equipment Com- 
pany, specialty manufacturers, at San Francisco. 

E, L. Cox, head illuminating designer of the electrical de- 
partment of H. W. Johns-Manville Company, with offices in 
New York City, is at Seattle to assist the Pacific Coast 
branches in carrying out several large installations. 

R. L. Eltringham, state industrial accident commissioner 
of California, who has been making an inspection trip of the 
power lines in Sacramento Valley, Cal., returned to San Fran- 
cisco during the week, after an absence of two weeks. 

D. E. White, of the railway lighting department of the 
Seattle branch of the Westinghouse Electric & Manufacturing 
Company, has returned from an extensive trip throughout 
Eastern Washington. While at Pullman, Wash., he delivered 
a lecture before the students of Washington Agricultural 
College on “Student Courses in the Manufacturing Companies.” 

E. C. Heintze, electrical rate clerk, City Lighting Depart- 
ment, Seattle, Wash; H. L. Talbot, chief operator, P. E. & 
E. Ry., substations, Oswego, Ore., and August Westerwick, 
electrical repairman, Southern California Edison Co., Los 
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Angeles, Cal., have been elected associate members of the 
American Institute of Electrical Engineers. 

L. A. Hoff, general sales manager of H. W. Johns-Man- 
ville Company, Chicago, recently arrived at San Francisco, 
where he expects to stop for about ten days, during which 
time it is intended to hold a general sales conference of all 
the company’s Pacific Coast representatives. Mr. Hoff speaks 
most optimistically of the business outlook for 1915. 


Ford W. Harris of Los Angeles has given up his prac- 
tice as a consulting engineer to enter the firm of Townsend, 
Graham & Harris, specializing in patent and trade-mark liti- 
gation. The new firm intends to make a specialty of elec- 
trical and mechanical cases. Frank L. A. Graham and F. 
M. Townsend, the other members of the firm, have been in 
business as patent attorneys in Los Angeles for some years. 

Charles L. Benjamin, for the past 
eight years advertising manager 
for the Cutler-Hammer Manufac- 
turing Co., Milwaukee, has ac- 
quired an interest in the Klau-Van 
Pietersom-Dunlap, Inc., advertising 
agency at Milwaukee; and will take 
an active part in the work of the 
organization. Mr. Benjamin is one 
of the foremost authorities on tech- 
nical and trade paper advertising. 
He was the first editor of ‘Print- 
ers Ink” when it was founded in 
1888, and since that time has had 
a rich and varied experience in all 
branches of publicity work. He is past president of the 
Advertisers’ Club of Milwaukee and prominent in the affairs 
of all technical advertising organizations. 








MEETING NOTICES. 


Electrical Development and Jovian League. 

The regular weekly meeting was held Wednesday of last 
week at a downtown cafe. Despite very wet weather, the at- 
tendance almost reached the: hundred mark. Mr. C. F. Butte 
of the Butte Electrical Engineering and Construction Com- 
pany, was chairman of the day and introduced his musical 
talent immediately after the conclusion of the regular league 
business. Promptly at one p. m. the speaker of the day, Mr. 
J. J. Dwyer, President of the State Harbor Commission, was 
introduced and gave a thirty-minute talk on the harbor work 
under completion and contemplated for San Francisco Bay in 
the effort to provide adequate shipping, dockage and transfer 
facilities at that port necessary to accommodate the increased 
shipping requirements incident to the opening of the Panama 
Canal. A unanimous vote of thanks was tendered the speaker 
and upon conclusion the meeting adjourned at 1:30 p. m. 


The Jovian Electrical League of Southern California. 

The weekly luncheon of the League, held at Christopher’s, 
Los Angeles, on Wednesday, January 13th, was attended by 
about 125 Jovians and their friends. A splendid program was 
prepared by W. F. Westbrook, the chairman of the day. After 
the customary introduction of guests, Tribune Pieper an- 
nounced the degree team appointments for the coming re- 
juvenation, which will take place at Hamburger’s banquet 
halls and promises to be a record breaker, judging from the 
extent of the preparations which are being made. James 
Rogan was appointed chairman of the program committee, in 
place of G. B. McLean, who resigned. Carl Johnson gave a 


snappy three-minute talk on C. H, Carter, whose father was 


present to hear the “eulogistic roast.” Miss Laurie Ordway 
gave a comical recital entitled “The Militant Suffragette,” and 
the officially adopted pianist, Dick Alter, entertained with sev- 
eral selections. He was followed by the speaker of the day, 
E. Ry., substations, Oswego, Ore., and August Westerwick, 
chosen to speak on “Style All the While.” He dwelt on the 
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responsibility which rests on the shoulders of all California 
business men during 1915, while entertaining the immense 
crowds—estimated at two and a half millions—brought here 
through the expositions and conventions. He urged his hear- 
ers to foster sincere friendships among each other, to try and 
say only kind things of each other for just thirty days—and 
then keep it up—for, as he aptly put it, you can’t move a 
vehicle along without moving along with it. Above all things, 
he said, tell the truth about California, for surely, with all the 
blessings which we enjoy, the truth is plenty good and big 
enough. 


Oregon Irrigation Congress. 


The fourth annual convention of the Oregon Irrigation Con- 
gress was held at Portland, January 7-9, 1915. The principal 
business transacted was embodied in a number of resolutions 
regarding needed legislation, both state and national. The 
most important were as follows: 

Legislation is urged to levy one-half mill tax on all prop- 
erty in state for irrigation development. 

Constitutional amendment giving state authority to issue 
bond for irrigation development is recommended. 

Legislature asked to memoralize Congress, urging law 
permitting all natural Federal resources within the state 
to be used for sole purpose of raising funds to co-operate 
on dollar-for-dollar basis with the state in developing these 
resources. 

Federal government urged to give Oregon its just share 
of reclamation fund and to guarantee bonds of accredited irri- 
gation districts. 

Repeal of law tax on water power filings urged. 

Law recommended giving irrigation districts right to sell 
surplus water power. 

Asa B. Thompson of Echo Oregon was re-elected presi- 
dent and F. M. Wallace of Laidlaw, secretary. 


Western Red Cedar Association. 


The ninth annual meeting of the Western Red Cedar 
Association was called to order January 11, 1915, at Spokane, 
by President Flannery. Representatives of the following com- 
panies were present: 


B. J. Carney & Co. 
E. T. Chapin Co. 
Humbird Lumber Co. 
Lindsley Brothers Co. 
Lost Creek Cedar Co, 
National Pole Co. 


President Flannery reported among other matters that 
the National Electric Light Association had included specifica- 
tions on Western red cedar poles in their new handbook. 

“During the entire year, posts moved quite freely at fair 
prices, but at no time during the year was there a brisk de- 
mand for poles or piling. Consequently, we have been com- 
pelled to move these commodities at very low prices. The 
stocks on hand during the entire year have been very large in 
proportion to the amount of consumption. It is also to be 
noted here, that the volume of business was small in com- 
parison to former years, owing to the unsettled conditions at 
home and abroad. We have carried over stocks, which, coupled 
with the poles that of necessity must be produced and manu- 
factured, do not warrant forced production.” 

W. M. Leavitt, manager of the Spokane office of the 
National Pole Company, was elected President; E. T. Chapin 
of Spokane, vice-president, and G. C. McDonald, manager 
of the Spokane office of the Western Lumber Pole Company, 
H. C. Culver, president of the Sandpoint Lumber and Pole 
Company, and W. M. Burns, secretary of the Northern Mer- 
cantle Company, were elected directors. 

R. L. Bayne was appointed Secretary-Treasurer. 

E. M. Fronk, traffic manager of the Western Pine Manu- 

factuers’ Association, spoke to the Association regarding the 


Northern Mercantile Co. 
Sandpoint Lumber & Pole Co. 
The Valentine-Clark Co. 
Western Lumber & Pole Co. 
American Lumberman. 
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new rate book just issued by his department and the other 
services connected with the traffic department. 

Mr. C. P. Lindsley spoke on the “Future of the Cedar 
Pole Industry.” Mr. Lindsley cited the case of the great sav- 
ing effected by the electrification of the Butte, Anaconda & 
Pacific Railway, which in one year’s operation had effected 
a saving of over 20 per cent in operating costs alone, and a 
total saving of over 36 per cent. The Chicago, Milwaukee 
& St. Paul Railway expect to make a similar saving by the 
electrification of their mountain divisions. Mr. Lindsley 
claimed that if a saving of this sort could be made, it would 
be but a question of time until the other steam roads adopted 
the electricity for motive power. As no pole has been discov- 
ered which can take the place of cedar, he claimed the West- 
ern red cedar industry still had a big future. Mr. Lindsley 
also insisted that to secure.the benefits of this, it would 
be necessary for all the dealers to co-operate to urge the use 
of the Western red cedar pole and to work for the industry 
as a whole, rather than for individual advantage. 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 

The Pacific Gas & Electric Company has filed an applica- 
tion with the commission requesting authority to issue $4,000,- 
000 of 5 per cent one-year gold notes to be dated December 
15, 1914, and to be used in refunding $4,000,000 of its 5 per 
cent one year gold notes dated March 25, 1914. The company 
proposes to issue these notes at not less than 98 and to pledge 
as security for their payment $5,000,000 of its convertible 
general lien bonds and $5,000,000 of its general and refunding 
mortgage gold bonds. 

The commission has issued a supplemental order author- 
izing the San Joaquin Light & Power Corporation to issue 
$150,000 of its Series B first and refunding mortgage 40 year 
5 per cent bonds. These bonds are secured by deed of trust 
to The Trust Company of America: The time within which 
the company may issue these bonds is limited to June 30, 1915. 

The Pacific Gas & Electric Company has filed a supple- 
mental application with the railroad commission requesting 
authority to sell its general and refunding mortg2ge gold 
bonds at not less than 85. The commission on July 1, 1914, 
authorized the company to issue $5,000,000 of these bonds 
on the condition that it should later secure from the com- 
mission a supplemental order specifying the minimum price 
at which they were to be sold. At the same time, the com- 
pany was authorized to issue $12,500,000 par value of first 
preferred stock. 

The Tulare County Power Company of Lindsay, Tulare 
County, has filed an application with the commission request- 
ing authority to renew notes in the sum of $200,000 held by 
C. J. Wrightman. The company also asks for authority to 
execute a note in the sum of $100,000 to be secured by a deed 
of trust and chattel mortgage covering all of its property. 
This mortgage will be inferior to the deed of trust held by 
C. J. Wrightman. 

The Coast Counties Gas & Electric Company has filed an 
application with the commission requesting authority to renew 
a note in the sum of $15,000 held by the Bank of California 
National Association, falling due January 24, 1915. 

The commission has replied to the letter of Mr. Jesse W. 
Lilienthal, president of the United Railroads, in regard to 
his proposal that further funds of the United Railroads be 
invested in the Solano Farms project. The commission takes 
the stand that the revenues of the United Railroads should 
be conserved for the purchase of new cars, for the improve- 
ment and extension of its service within the City of San 
Francisco, and for the payment of its obligations. 

The Humboldt Transit Company, operating a street rail- 
road in the City of Eureka, Humboldt County, has filed an 
application with the commission requesting authority to pledge 
eighteen of its first mortgage 5 per cent 30-year gold bonds 


72 JOURNAL OF ELECTRICITY, POWER AND GAS 


to the Pacific Coast Casualty Company. On December 9, 1914, 
the courts awarded Valentine Grossetti $7000 damages against 
the railroad company. The railroad company now proposes 
to appeal the case to the Supreme Court, and in order to do 
this it is necessary for it to give surety in double the amount 
named in the judgment. 

The Oakland, Antioch & Eastern Railway has filed an 
application with the commission requesting approval of two 
notes in the sum of $58,000. These notes are dated January 
29, 1913, and January 14, 1913, and run for a period of three 
years. 

The commission has issued a supplemental order author- 
izing the Western Gas & Electric Company to issue $93,500 
of its first and refunding 5 per cent bonds. These bonds are 
part of an issue of $219,000 previously passed upon by the 
commission. The present order was made necessary by 
reason of the fact that the time for issuance specified in the 
original order had expired. 

The commission has issued a supplemental order relative 
to the issue of $150,000 of first and refunding mortgage bonds 
by the San Joaquin Light & Power Corporation. In its order 
just issued, the commission states that the authority to issue 
these securities shall apply to bonds numbered as follows: 
Bond No. 4383 and Bonds Nos. 4394 to 4542, inclusive. 

The Marin County Electric Railways has filed a supple- 
mental application with the commission requesting authority 
to commence construction work upon its Cascade branch, in 
accordance with an offer of the Hicks-Folte Corporation to 
accept in payment stock, notes of stock purchasers and install- 
ment stock subscriptions. 

The commission has issued a notice that it will institute 
an investigation on its own initiative into the value of the 
property of the San Francisco-Oakland Terminal Railways. 
A public hearing has been set for Tuesday, February 23, 
before Commissioner Thelen at San Francisco. 

The commission has issued a notice that it will conduct 
an investigation on its own initiative into the value of the 
property of the San Diego Electric Railway Company. A 
public hearing in the matter will be held at San Diego on 
Saturday, February 20, before Commissioner Thelen. 

The commission has rendered a decision granting author- 
ity to the Mt, Whitney Power & Electric Company to issue 
$418,000 of preferred stock. The proceeds are to be used for 
the purpose of paying off the company’s floating indebtedness. 
The issue is a 7 per cent cumulative preferred stock. 





NEWS OF ARIZONA CORPORATION COMMISSION. 

The commission has authorized the Globe Light & Power 
Company to construct and lay 2000 ft. of 4 in. gas main from 
its plant in the city of Globe to East Globe. 

The commission has exempted the Ray Consolidated 
Copper Company from filing the uniform classification of 
accounts for electrical companies as this company is not 
supplying energy to the public. 

The commission has ordered that F. J. Wharton’s com- 
plaint against the Tucson Gas, Electric Light & Power Com- 
pany for incorrect meter reading be dismissed. 


PUBLICATIONS RECEIVED. 


Bulletin 77 from the U. S. Bureau of Mines, “The Elec- 
tric Furnace in Metallurgical Work,” by Dorsey A, Lyon, 
Robert M. Keeney and Joseph F. Cullen is the latest and 
best treatise on this subject which has yet been published. 
The treatment is divided into three parts. The first treats 
of the design, construction and operation of electric furnaces 
in general; the second gives a brief statement of its applica- 
tion to smelting metals, aluminum, iron, lead, zinc and tin; 
and the third is concerned with the manufacture of ferro- 
alloys. Illustrations and details are given of the design and 
operation of all types of furnaces. 
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NEW CATALOGUES. 

Century Electric Company are distributing an attractive 
folder entitled “It takes more than dirt to stop a Century” 
and illustrating Century motors successfully operating in 
dirty surroundings. 

Westinghouse Electric & Manufacturing Company has 
issued an attractive folder describing the advantages of 
their small motors, giving strong arguments why central sta- 
tions and dealers should handle them. 

“Steel Transmission Line Structures and Catenary 
Bridges” is the subject of a well illustrated booklet from 
Archbold-Brady Company, Syracuse, N. Y. Views are shown 
and details given of towers and trolley bridges in many local- 
ities. 

Bulletin No. 8 from The Pelton Water Wheel Company 
illustrates and describes standard Pelton wheels particu- 
larly adopted to driving mining, sawmill, industria] and the 
other machinery. Valuable hydraulic information and water 
wheel tables are included. 

The Westinghouse Electric & Manufacturing Company 
has just issued Leaflet No. 3749, covering Westinghouse Syn- 
chronous Booster Rctary Converters, in which this type of 
apparatus is fully described and illustrated. ‘Westinghouse 
Electric Motors for Machine Tool Service” is the title of 
comprehensive pamphlet, with an art cover, describing the 
electrification of a machine shop, going into some detail as 
to the type of motor to be selected for each machine, and a 
recital of the characteristics of direct and alternating cur- 
rent motors as applied to this work. “Central Station Power 
in Coal Mines” is the title of pamphlet No. 3078. This 
pamphlet deals with the subject of electric power for coal 
mines and shows the advantages to be gained by the oper- 
ator from using power from central station plants. A num- 
ber of tables are given showing the cost of operation; curves 
are also given showing the day and night load in the mine. 
“Helping the Woodworker” is the title of an attractive 
pamphlet which gives in conversational form arguments for 
the use of motor drive for wood-working plants. Following 
the familiar series of “Joe and the General Manager” ads 
on railway apparatus, use is made of the manager of the 
wood-working plant and a Westinghouse salesman. During 
their conversation many points are brought out which are 
of interest to the operator of a wood-working plant. 


BOOKS RECEIVED. 


“Applied Electro-Chemistry and Welding,” by Chas. F. Bur- 
gess and Geo. E. Cravens; 215 pp.; 5%x8% in. Published 
by Amelican Technical Society, Chicago, and for sale by 
Technical Bcok Shop, San Francisco. Price $1.50. 


This book constitutes two separate treatises on the two 
subjects indicated by the title. The first section gives a con- 
cise summary of the principles of electrochemistry and their 
industrial application. The text is not technical nor does 
it give sufficient detail for the application of any of the pro- 
cesses illustrated. It is useful in giving a general up-to-date 
survey of the field. The second section gives illustrations 
and descriptions of the various methods of electric welding 
with sufficient information to enable any one interested to 
work out successful applications-of the process. 

“Automatic Telephony,” by Arthur B. Smith and W. L. Camp- 
bell; 407 pp.; 6 by 9 in.; 271 illustrations. Published by 
McGraw-Hill Book Company, New York, and for sale by 
Technical Book Shop, Crossley Building, San Francisco. 
Price, $4.00. 


This manual presents a complete account of the theory 
and practice of the automatic and semi-automatic telephone, 
Descriptions are given of the typical circuits and apparatus 
of each of the more important makes of equipment and special 
attention paid to the operating routine with the system made 
by the Automatic Electric Company. The book is indispensible 
to any telephone engineer who wishes to keep abreast with 
recent progress in the development of the art. 








sent 


3 











January 23, 1915.] 


@ 


GENERAL ELECTRIC TRANSPORTATION EXHIBIT. 


The exhibit of the General Electric Company in the Trans- 
portation Building at the Panama-Pacific International Exposi- 
tion will comprise electric locomotives for various classes of 
service, including steam railroad electrification, railway mo- 
tors and all kinds of apparatus and accessories for electric rail- 
ways, signal accessory electric devices, electric apparatus and 
equipment for railway shops, electric illumination for cars 
and shops, etc. 


One interesting exhibit will be the electric locomotives 
shown in the illustration coupled together ready for shipment 
across the continent. The Butte, Anaconda & Pacific locomo- 
tive is one of four units which have recently been built for 
this road and is a duplicate of the original seventeen units put 
into service in 1913. These are the first 2400-volt, direct- 
current electric locomotives ever built. Each unit weighs 80 
tons. 





A 60-ton electric locomotive, of the type built for inter- 
urban freight and passenger service will be on exhibit. This 
machine is designed for both 600 and 1200 volt operation. The 
cab is of all-steel construction and is divided into three sec- 





Electric Locomotives for P. P. I. FE 


2 Exhibit, 


tions, the central operating cab containing the controller and 
other apparatus that should be within immediate reach of the 
engineer, and the two end steeple back cabs containing the 
auxiliary electrical apparatus, The motor equipment consists 
of four GE-251 commutating pole motors, one mounted on 
each axle. These motors are arranged for forced ventilation 
from a blower in the cab. The well-known type M multiple 
unit control is used and combined straight and automatic air 
brakes are provided. The trucks are the equalized type and 
conform to MCB standards. 


There will also be a 16-ton electric locomotive of similar 
design with steeple-back end cabs for industrial freight and 
switching service. It is equipped with two commutating pole 
ventilated motors. Two types of mining electric locomotives 
will be shown, One is a large 20-ton trolley type equipped 
with three motors and the other is a 6-ton combination trolley 
and storage battery locomotive equipped with two motors, all 
of the commutating type. 


A storage, battery platform truck and also a battery truck 
crane for moving freight in warehouses, factories and on docks 
will be exhibited. There will be a portable air compressor 
set for use around factories, the compressor being fitted with 
a glass cover and the interior illuminated to show the opera- 
tion. This same type CP-27 air compressor is employed with 
air brake systems, one of which will be displayed mounted on 
a rack the same as installed on a car, with all the valves 
and accessories for combined straight and automatic opera- 
tion. 
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INDUSTRIAL 


INDUSTRIAL PLANT TO INSTALL PRIVATE TELEPHONE 
SYSTEM. 

The relation of the telephone to efficiency in the manage- 
ment of the industrial plant has become so well understood 
that there is an ever-increasing number of such plants using 
the telephone for expediting the carrying on of business rou- 
tine. In recognition of this fact the J. I. Case Threshing Ma- 
chine Company of Racine, Wisconsin, is preparing to put in 
operation an unusually complete private telephone system. 

This company operates an exceedingly large plant in 
Racine, the principal buildings of which are about half a mile 
apart. In order to serve both parts of the organization in 
the most satisfactory manner, two complete’ switchboard 
equipments are to be installed. The switchboards, which will 
be of the Western Electric No. 1261 central battery private 
exchange type, will each have an initial equipment of 80 lines 
with capacity for additional lines to take care of future growth. 
Complete power plant, ringing, terminal and protective equip- 
ment will be used in connection with each switchboard. 

The two private exchanges will be connected by means of 
trunk lines running in lead-covered cable. They will not, 
however, be connected to the city telephone service, as the 
lines are to be used exclusively for internal business commu- 
nications. Certain officials of the organization will, of course, 
require service outside of the plant, and for this purpose a 
separate private branch exchange switchboard will be oper- 
ated in connection with the local telephone company’s lines. 

Lead-covered cable will be used for the main distributing 
lines and twisted pair telephone wire for the wiring from the 
distributing points to telephone instruments. Three thousand 
feet of 25 pair and 12,300 feet of 50 pair cable will be in- 
stalled. There will be outside distributing points on the 
grounds, at which cable terminals will be located. Loud ring- 
ing bells will be placed at various points inside and outside 
of buildings to call officials to the nearest telephone. These 
bells can also be used to sound alarms. 

All telephone and construction material will be supplied 
by the Western Electric Company. 


TRADE NOTES. 


The Illinois Electric Company of Los Angeles is in- 
creasing its floor space, taking in the store next door to them, 
and hereafter its street address will be 261-263 So. Los An- 
geles street. 


The Perkins Electric Company, Seattle, Wash., has just 
completed the installation of a storage battery lighting plant 
on the ranch of John McNeil, at Woodland, Wash. Water 
power is used for generating the current. 


The General Electric Company has just closed a contract 
with the Washington Iron Works, Seattle, Wash., for 1000 
h.p. of variable speed, resistance type, 3-phase, 60-cycle, 2200- 
volt induction motors. These motors are to be placed in 
the “Inter County Dredge,’” which is being built at the iron 
works. One motor will be 800 h.p., to drive a suction pump. 


Effective January 1, 1915, the Westinghouse Electric & 
Manufacturing Company has provided for its employes a 
plan for sickness and accident relief, accident compensation 
and service pensions. The relief department administers a 
fund maintained by dues from its member employes and 
used in paying sick or death benefits, any deficiency being 
guaranteed by the company. The company also wholly sup- 
ports an accident compensation fund for the benefit of all 
employes and furthermore allows a life pension for 70 year 
old employes who have been in the company service for 20 
years, 
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NEWS NOTES 





ILLUMINATION. 


FAIRVIEW, MONT.—C. W. Jenison, of the local light, 
and power company has petitioned for a 30 year franchise 
for light and power. 

HEALDSBURG, CAL.—The street lighting system is to 
be extended and improved in accordance with the action 
taken by the board. 

KAMIAH, IDAHO.—A move is on foot by the Rawson- 
Works Lumber Company to install an electric lighting system, 
power to be furnished from their planing mill plant. 

ANAHEIM, CAL.—The board of supervisors has granted 
Ferdinand R. Bain and his assigns the right to maintain a 
system of gas pipes in certain highways of Orange county. 

SUSANVILLE, CAL.—The trustees have passed a reso- 
lution to grant H. Howard Dunbar a franchise for a gas 
plant and have ordered a notice of sale of the franchise 
published. 

SAN LUIS OBISPO, CAL.—The Santa Maria Gas & Power 
Company has made application for a franchise to furnish 


artificial gas for light, heat, fuel, etc., in this city. Bids 
will be received up to February 8th. 
SILVERTON, ORE.—The Portland Railway, Light & 


Power Company has served notice on the city of Silverton 
that it is ready to enter into negotiations in regard to in- 
stalling a more adequate system of lights in the city. 

LONG BEACH, CAL.—The board of public works has 
awarded a contract to the Woodhill & Hulse Electric Com- 
pany to install an electric conduit and ornamental] lighting 
posts along portions of First street and certain other streets, 
at $25,415. 

KINGSBURG, CAL.—Eight blocks on Draper street are 
to be lighted with electroliers. Plans for the new system 
have been adopted and bids will be opened on January 25. 
The system will include 33 five-light electroliers. The cost is 
estimated at about $3500. 

SAN DIEGO, CAL.—Although the city’s contract with 
the San Diego Consolidated Gas & Electric Company to fur- 
nish current for arc light system of lighting city streets 
does not expire until June 1, Superintendent of Streets Adams 
has been granted permission by the council to advertise for 
bids for the contract renewal. 

VICTORVILLE, CAL.—The board of supervisors has ap- 
proved the assignment made by C. H. L. Ghreist and C. H. 
L. Ghreist Jr., to the Southern Sierras Power Company of 
all properties and interests in a certain agreement made be- 
tween them and the Victorville lighting district for the con- 
struction of a lighting system and furnishing of lights to 
the district for 5 years. 

EUGENE, ORE.—The semi-annual report of the Eugene 
water board, marking the close of three years’ experiment 
with municipal electrical and water utilities, showed profits 
of $15,187 in six months on the electrical business, or more 
than 100 per cent above the total costs of operation and inter- 
est on bonds. The report showed profits of $8431 in six months’ 
operation of the water plant, or more than 50 per cent of the 
total cost of operation. Of the total $54,638 revenues during the 
half year, the water and light board paid but $31,351 for oper- 
lation and expenses. And of the total surplus of $23,351 it 
expended $9972 for improvements, leaving a net surplus of 
$13,547. 


TRANSMISSION. 

VENTURA, CAL.—The Pacific Light & Power Corpora- 
tion has applied for a forty year franchise in Ventura county. 
Bids will be received up to February 6th for the sale of the 
franchise. 


REDDING, CAL.—Frederick McArthur has applied for a 
franchise to transmit electricity in Shasta county. Bids will 
be received up to February 8th for the franchise. 

NEWCASTLE, CAL.—A new power line three miles long 
is soon to be put in between Auburn and the Shirland Tract 
in Long Valley by the Bell Electric Company for furnish- 
ing power to farms in that vicinity. 

TONOPAH, NEV.—The Nevada Valleys Power Company 
will begin service of supplying the Rochester District with 
electricity not later than February ist. This line, which 
runs from Lahonton to Rochester, will cost approximately 
$200,000. 

REDDING, CAL.—The California-Oregon Power Com- 
pany has purchlased a franchise from the board of super- 
visors of Trinity county and will commence to build power 
lines in the county early in the spring. The main line will 
go in by way of Castella. 

REPUBLIC, WASH.—Applications for city and county 
power franchises have been prepared and will be presented 
to the board of county commissioners and the city ‘council 
at an early date. These franchises will be asked for in the 
name of J. L. Harper as trustee for the Ferry County Power 
& Reduction Company. 

BELLINGHAM, WASH.—Official announcement that the 
Stone & Webster interests will start construction of a power 
plant at Concrete, where the Baker River joins the Skagit 
is expected soon. Confirmation of the report that the cor- 
poration has closed a deal for 3000 acres of land along the 
Baker River has reached the local offices of the company. 

AUBURN, CAL.—The Pacific Gas & Ele.tric Company 
has agents in the field securing rights of way for the tower 
line between the No. 4 and No. 5 power houses, work on 
which was started before the construction work of 1913 was 
shut down. The tower line is to consist of 80 foot towers 
built of steel, resting on cement foundations. 

TRANSPORTATION. 

SAN FRANCISCO, CAL.—The public utility committee of 
the supervisors has agreed to recommend the passage of Vo- 
gelsang’s ordinance, instructing the board of works to pre- 
pare plans and receive bids for the construction of the 
Church street Municipal Railway from Van Ness avenue and 
Market to a temporary terminus at Eighteenth street. 

SAN FRANCISCO, CAL.—President Lilienthal of the 
United Railroads in his reply to the request of the board of 
supervisors for a declaration of its policy regarding exten- 
sions and other improvements to transportation facilities, 
states that no extensions to the system are to be expected. 
He points out that the company expended $250,000 last year 
in additions and betterments to the system over and above 
$600,000 maintenance charge. He says that he has 600 
men at work, and promises to keep them busy reconstruct- 
ing until after 1916, when he believes all the urgent work 
will have been completed. © 


TELEPHONE AND TELEGRAPH, 

BATTLE MOUNTAIN, NEV.—The county commissioners 
of Lander have granted a franchise to the Bell Telephone 
Company of Nevada, 

VISALIA, CAL.—The reorganization of the Farmersville 
Rural Telephone Company was affected recently and the line 
serving the Farmersville section will be rebuilt in places and 
the service improved . 

FAIRVIEW, ORE.—The Fairview Mutual Telephone Com- 
pany has rebuilt its line on Dayton road, putting in cedar 
poles and standard crossarms, pins and insulators, and new 
ground rods and batteries. 




















VOLUME XXXIV 





JOURNAL OF ELECTRICITY 


POWER AND GAS 


Devoted to the Conversion, Transmission and Distribution of Energy 


SAN FRANCISCO, JANUARY 30, 1915 





NUMBER 5 


[CopyriGHT 1915 By TECHNICAL PUBLISHING COMPANY] 


PANAMA CANAL ELECTRIC TOWING SYSTEM 


In passing through the Canal from the Atlantic 
to the Pacific, a vessel will enter the approach channel 
in Limon Bay, which extends to Gatun, a distance 
of about 7 miles. At Gatun it will enter a series 


Towing Locomotive About to Ascend the Incline Leading to the Top Level of Gatun Locks. 


to Right, are: L 
William L. Sibert, Isthmian Canal Commissioner 
Designing Engineer, General Electric Company. 


of three locks in flight and be raised 85 feet to the 
level of Gatun Lake. It may then steam at full speed 
through the channel in this lake, for a distance of 2+ 
miles, to Bas Obispo, where it will enter the Culebra 
Cut. It will pass through this cut, which has a length 
of nine miles, and reach Pedro Miguel, where it will 


and Atlantic Division Engineer; C. 


enter a lock and be lowered 30 ft. Then it will pass 
through Miraflores Lake for a distance of 1% miles 
until it reaches Miraflores, where it will be lowered 
55 feet through two locks, to the sea level, after which 





( Standing in the Foreground, Left 
Edward Schildhauer, Electrician and Mechanical Engineer, Isthmian Canal Commission (I. C. C.); Lt. Col. 


W. Larson, Industrial Locomotive 


it passes out into the Pacific through an 84 mile 
channel. 

The main features of all the lock sites are iden- 
tical; and. the following brief description of the Gatun 
I.ocks, with special reference to the arrangement of 
the towing tracks, ship channels, inclines and ap- 
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all properties and interests in a certain agreement made be- 
tween them and the Victorville lighting district for the con- 
struction of a lighting system and furnishing of lights to 
the district for 5 years. 
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water board, marking the close of three years’ experiment 
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of $15,187 in six months on the electrical business, or more 
than 100 per cent above the total costs of operation and inter- 
est on bonds. The report showed profits of $8431 in six months’ 
operation of the water plant, or more than 50 per cent of the 
total cost of operation. Of the total $54,638 revenues during the 
half year, the water and light board paid but $31,351 for oper- 
ation and expenses. And of the total surplus of $23,351 it 
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BATTLE MOUNTAIN, NEV.—The county commissioners 
of Lander have granted a franchise to the Bell Telephone 
Company of Nevada. 

VISALIA, CAL.—The reorganization of the Farmersville 
Rural Telephone Company was affected recently and the line 
serving the Farmersville section will be rebuilt in places and 
the service improved . 

FAIRVIEW, ORE.—The Fairview Mutual Telephone Com- 
pany has rebuilt its line on Dayton road, putting in cedar 
poles and standard crossarms, pins and insulators, and new 
ground rods and batteries. 








—— Ce tetelie eeli d 





